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REVISED  EDITION. 


The  first  edition  of  Military  Schools  in  France  and  Prussia  was 
issued  in  1862,  as  a number  of  the  American  Journal  of  Education ; 
and  subsequently  in  the  same  year  this  portion  was  printed  as  Part 
I.  of  a comprehensive  survey  of  the  whole  field  of  Instruction  in 
the  Science  and  Art  of  War  in  different  countries.  The  circum- 
stances under  which  the  publication  was  begun,  arc  set  forth  in  the 
Preface  to  the  imperfect  edition  of  1862.  Now  that  the  survey  in 
the  serial  chapters  of  the  Journal  is  as  complete  as  the  material  at 
the  command  of  the  Editor,  and  the  space  which  he  can  give  to 
this  special  subject  enable  him  to  make  it,  the  several  chapters  have 
been  revised  and  brought  together  in  a single  volume,  to  present 
the  actual  condition  of  this  important  department  of  national  educa- 
tion in  the  principal  states  of  Europe,  as  well  as  in  our  own  country. 

It  is  dne  to  the  late  Col.  Samuel  Colt,  the  inventor  of  the  Colt 
Revolver,  and  the  founder  of  the  Colt  Patent  Fire-Arms  Factory — 
two  enterprises  which  have  changed  the  character  and  the 
mode  of  constructing  fire-arms  in  every  country — to  state  that  tho 
information  contained  in  the  first  edition  of  this  Treatise,  was  col- 
lected and  prepared  at  his  request,  to  assist  him  in  maturing  the 
plan  of  a School  of  Mechanical  Engineering,  which  he  proposed  to 
establish  on  his  estate  at  Ilartford,  and  on  which,  after  the  break- 
ing out  of  the  War  of  Secession,  he  decided  to  engraft  both  military 
drill,  and  military  history,  and  to  give  that  scientific  instruction 
which  every  graduate  of  our  national  Military  and  Naval  Acade-' 
mios  ought  to  possess.  Soon  after  Col.  Colt’s  death  (Jan.  10, 1862), 
Mrs.  Elizabeth  Jarvis  Colt,  learning  what  had  been  done  in  tho 
direction  of  her  husband’s  wishes,  authorized  the  use  which  has 
been  made,  of  the  material  already  collected,  in  tho  preparation  of 
this  treatise,  and  of  the  volume  already  published  on  Technical 
Schools  in  different  countries,  and  of  any  more  which  might  be  col- 
lected and  prepared  at  her  expense,  to  illustrate  any  department  of 
his  plan  of  a scientific  school  at  Hartford. 

HENRY  BARNARD. 

Hartford,  Conn.,  March,  18V2. 
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Ax  account  of  the  Military  and  Naval  Schools  of  different  countries,  with 
special  reference  to  the  extension  and  improvement,  among  ourselves,  of  simi- 
lar institutions  and  agencies^  both  national  and  state,  for  the  special  training  of 
officers  and  men  for  the  exigencies  of  war,  was  promised  by  the  Editor  in 
his  original  announcement  of  “ The  American  Journal  and  Library  of  Education" 
Believing  that  the  best  preparation  for  professional  and  official  service  of  any  kind, 
either  of  peace  or  war,  is  to  be  made  in  the  thorough  culture  of  all  manly  quali- 
ties, and  that  all  special  schools  should  rest  on  the  basis,  and  rise  naturally  out 
of  a general  system  of  education  for  the  whole  community,  we  devoted  our  flift 
efforts  to  the  fullest  exposition  of  the  best  principles  and  methods  of  elementary 
instruction,  and  to  improvements  in  the  organization,  teaching,  and  discipline  of 
schools,  of  different  grades,  but  all  designed  to  give  a proportionate  culture  of  all 
the  faculties.  We  have  from  time  to  time  introduced  the  subject  of  Scientifia 
Schools — or  of  institutions  in  which  the  principles  of  mathematics,  mechanics, 
physics,  and  chemistry  aro  thoroughly  mastered,  and  their  applications  to  tho 
more  common  os  well  as  higher  arts  of  construction,  machinery,  manufactures, 
and  agriculture,  are  experimentally  taught.  In  this  kind  of  instruction  must 
we  look  for  the  special  training  of  our  engineers,  both  civil  and  military  ; and 
schools  of  this  kind  established  in  every  state,  should  turn  out  every  year  a 
certain  number  of  candidates  of  suitable  age  to  compete  freely  in  open  examina- 
tions for  admission  to  a great  National  School,  like  tho  Polytechnic  at  Paris,  oi 
tho  purely  scientific  course  of  the  Military  Academy  at  West  Point,  and  then  aftet 
two  years  of  severe  study,  and  having  been  found  qualified  by  repeated  examina- 
tions, Bcmi-onnual  and  final,  by  a board  composed,  not  of  honorary  visitors,  but 
of  experts  in  each  science,  should  pass  to  schools  of  application  or  training  for 
the  special  service  for  which  they  have  a natural  aptitude  and  particular  prepara- 
tion. 

The  terrible  realities  of  our  present  situation  as  a people— tie  fact  that  within 
a period  of  twelve  months  a million  of  able  bodied  men  have  been  summoned  to 
arms  from  tho  peaceful  occupations  of  tho  office,  tho  shop,  and  the  field,  and  are 
now  in  hostile  array,  or  in  actunl  conflict,  within  tho  limits  of  the  United  States, 
and  tho  no  less  alarming  aspect  of  tho  future,  arising  not  only  from  tho  delicato 
position  of  our  own  relations  with  foreign  governments,  but  from  tho  armed  in- 
terference of  tho  great  Military  Powers  of  Europe  in  tho  internal  affuirs  of  u 
neighboring  republic,  have  brought  up  tho  subject  of  Military  Schools,  and 
Military  Education",  for  consideration  and  action  with  an  urgency  which  admits 
of  no  delay.  Something  must  and  will  be  done  at  once.  And  in  reply  to  numer- 
ous letters  for  information  and  suggestions,  and  to  enable  those  who  are  urging 
the  National,  State  or  Municipal  authorities  to  provide  additional  facilities  for 
military  instruction,  or  who  may  propose  to  establish  schools,  or  engraft  on  existing 
schools  exercises  for  this  purpose, — to  profit  by  tho  experience  of  our  own  and 
other  countries,  in  the  work  of  training  officers  and  men  for  tho  Art  or  War, 
we  shall  bring  together  into  a single  volume,  “ Pupcrt  on  Military  Education" 
which  it  was  our  intention  to  publish  in  successive  numbers  of  tho  New  Series 
of  tho  “ American  Journal  of  Education 
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This  volume,  as  will  be  seen  by  the  Contents,  presents  a most  comprehensive 
survey  of  the  Institutions  and  Courses  of  Instruction,  which  the  chief  nations  of 
Europe  have  matured  from  their  own  experience,  and  the  study  of  each  other’s 
improvements,  to  perfect  their  officers  for  every  department  of  military  and  naval 
service  which  the  exigences  of  modern  warfare  require,  and  at  the  same  time, 
famishes  valuable  hints  for  the  final  organization  of  our  entire  military  estab- 
lishments, both  national  and  state. 

Wo  shall  publish  in  the  Part  dovotod  to  the  United  States,  an  account  of  the 
Military  Academy  at  West  Point,  the  Naval  Academy  at  Newport,  and  other  In- 
stitutions and  Agencies, — State,  Associated,  and  Individual,  for  Military  instruc- 
tion, now  in  existence  in  this  oountry,  together  with  several  communications  and 
suggestions  which  we  have  received  in  advocacy  of  Military  Drill  and  Gymnastic 
exercises  in  Schools.  W e do  not  object  to  a moderate  amount  of  this  Drill  and 
these  exercises,  properly  regulated  as  to  time  and  amount,  and  given  by  competent 
teachers.  There  is  much  of  great  practical  value  in  the  military,  element,  in  re- 
spect both  to  physical  training,  and  moral  and  mental  discipline.  But  we  do 
not  believe  in  the  physical  degeneracy,  or  the  lack  of  military  aptitude  and  spirit 
of  tho  American  people — at  least  to  the  extent  asserted  to  exist  by  many  writers 
on  the  subject  And  we  do  not  believe  that  any  amount  of  juvenile  military  drill, 
any  organization  of  cadet-corps,  any  amount  of  rifle  or  muskot  practice,  or  target 
shooting,  valuable  as  these  are,  will  be  an  adequate  substitute  for  tho  severe  sci- 
entific study,  or  the  special  training  which  a well  organized  system  of  military 
institutions  provides  for  the  training  of  officers  both  for  the  army  and  navy. 

Our  old  and  abiding  reliance  for  industrial  progress,  social  well  being,  internal 
peace,  and  security  from  foreign  aggression  rests  on : — 

I.  The  better  Elementary  education  of  the  whole  people — through  better  homes 
and  better  schools— through  homes,  such  as  Christianity  establishes  and  recog- 
nizes, and  schools,  common  because  cheap  enough  for  the  poorest,  and  good 
enough  for  the  best, — made  better  by  a more  intelligent  public  oonviction  of  their 
necessity,  and  a more  general  knowledge  among  adults  of  the  most  direct  modes 
of  effecting  their  improvement,  and  by  tho  joint  action  of  more  intelligent 
parents,  better  qualified  teachers,  and  more  faithful  school  officers.  This  first 
great  point  must  be  secured  by  the  more  vigorous  prosecution  of  all  the  agen- 
cies and  measures  now  employed  for  the  advancement  of  public  schools,  and  a 
more  general  appreciation  of  the  enormous  amount  of  stolid  ignorance  and  half 
education,  or  rais-cducation  which  now  prevails,  even  in  states  where  the  most 
attention  has  been  paid  to  popular  education. 

IL  The  establilhment  of  a System  of  Publio  High  Schools  in  every  state — far 
more  complete  than  exists  at  this  time,  basod  on  the  system  of  Elementary 
Schools,  into  which  candidates  shall  gain  admission  only  after  having  been  found 
qualified  in  certain  studies  by  an  open  examination.  The  studies  of  this  class 
of  schools  should  be  preparatory  both  in  literature  and  soicnce  for  what  is  now 
the  College  Course,  and  for  what  is  now  also  the  requirements  in  mathematios  in 
the  Second  Year’s  Course  at  the  Military  Academy  at  West  Point, 

HI.  A system  of  Special  Schools,  either  in  connection  with  existing  Colleges, 
or  on  an  independent  basis,  in  which  the  principles  of  science  shall  be  tanght 
with  special  referenoe  to  their  applications  to  the  Arts  of  Peace  and  War.  Fore- 
most in  this  class  should  stand  a National  School  of  Science,  organized  and  con- 
ducted on  the  plan  of  the  Polytechnic  School  of  France,  and  preparatory  to  Special 
Military  and  Naval  Sohools. 

IV.  The  Appointment  to  vacancies,  in  all  higher  Public  Schools,  either  among 
teachers  or  pupils,  and  in  all  departments  of  the  Public  Sendee  by  Open 
Competitive  Examination. 

HENRY  BARNARD. 

Hartford,  Corn.,  1882. 
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AUTHORITIES. 


The  following  account  of  the  System  of  Military  Education  in 
France,  except  in  the  case  of  three  or  four  schools,  where  credit  is 
given  to  other  authorities,  is  taken  from  an  English  Document 
entitled  “ Report  of  the  Commissioners  appointed  (by  the  Secretary 
of  War)  to  consider  the  best  mode  of  reorganizing  the  system  of 
Training  Officers  for  the  Scientific  Corps:  together  with  an  Account 
of  Foreign  and  other  Military  Education .**  Reference  has  been  had, 
especially  in  the  Programmes  and  Courses  of  Instruction  to  the 
original  authorities  referred  to  by  the  Commissioners. 

I.  General  Military  Oroanizatox  of  Franck. 

Vauclielle's  Course  d1  Administration  Militaire,  3 vols. 

II.  The  Polytechnic. 

1.  Fourcy’s  Histoire  do  FEcoIe  Polyteclmiquo. 

2.  Pecret  portant  l’Organisation,  Ac. 

3.  Roglemeut  pour  lo  Service  Intericur. 

4.  Programme  de  rKnsoigneinent  Intericur. 

5.  Programme  dcs  Connuissances  Exigees  pour  Admission,  Ac. 

C.  Rapport  de  la  Commission  Mix  to,  1850. 

7.  Repertoire  de  1’Ecole  Poly  tool  inique;  by  M.  Handle. 

8.  Calenders  from  1 833. 

9.  Pamphlets — by  M.  le  Marquis  de  Chambray,  1836;  by  V.  D. 

Bugnot,  1837;  by  M.  Arngo,  1853. 

III.  School  of  Application  at  Metz,  and  St  Cyr. 

Dceret  Imperial,  Ac.,  1854. 

IV.  School  for  the  Staff  at  Paris. 

Manuel  R6glcmeutairo  a 1’  Usage,  Ac. 

Y.  Anxuairf.  de  ^Instruction  Pudliqce,  1860. 
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I.  MILITARY  SYSTEM. 

The  French  armies  are  composed  of  soldiers  levied  by  yearly 
conscription  for  a service  of  seven  years.  Substitutes  are  allowed, 
but  in  accordance  with  a recent  alteration,  they  are  selected  by  the 
state.  Private  arrangements  arc  no  longer  permitted ; a fixed  sum 
is  paid  over  to  the  authorities,  and  the  choice  of  the  substitutes 
made  by  them.  * 

The  troops  are  officered  partly  from  the  military  schools  and 
partly  by  promotion  from  the  ranks.  The  proportions  are  estab- 
lished by  law.  One-third  of  the  commissions  are  reserved  for  the 
military  schools,  and  one-third  left  for  the  promotion  from  the  ranks. 
The  disposal  of  the  remaining  third  part  is  left  to  the  Emperor. 

The  promotion  is  partly  by  seniority  and  partly  by  selection. 

The  following  regulations  exist  as  to  the  length  of  service  in  each 
rank  before  promotion  can  bo  given,  during  a period  of  peace : — 

A second  Lieutenant  can  not  bo  promoted  to  Lieutenant  under  2 years’  service. 
A Lieutenant  “ “ Captain  “ 2 “ 

A Captain  “ " Major  11  4 “ 

A Major  “ “ Liout-CoL  “ 3 “ 

A Lieutenant-ColoneT  “ “ Colonel  2 “ 

But  in  time  of  war  these  regulations  are  not  in  force. 

Up  to  the  rank  of  captain,  two-thirds  of  the  promotion  takes 
place  according  to  seniority,  and  the  other  one-third  by  selection. 

From  the  rank  of  captain  to  that  of  major  {chef  de  balaillon  ou 
tTescadron)  half  of  the  promotion  is  by  seniority  and  the  other  half 
by  selection,  and  from  major  upwards,  it  is  entirely  by  selection. 

The  steps  which  lend  to  the  selection  arc  as  follows : — The  gene- 
ral officers  appointed  by  the  minister  at  war  to  make  the  annual  in- 
spections of  the  several  divisions  of  the  army  of  France,  who  arc 
called  inspectors-gencrnl,  as  soon  as  they  have  completed  their  tours 
of  inspection,  return  to  Paris  and  assemble  together  for  the  purpose 
of  comparing  their  notes  respecting  the  officers  they  have  each  seen, 
and  thus  prepare  a list  arranged  in  the  order  in  which  they  recom- 
mend that  the  selection  for  promotion  should  be  made. 

We  were  informed  that  the  present  minister  of  war  almost  inva- 
riably promoted  the  officers  from  the  head  of  this  list,  or,  in  other 
words,  followed  the  recommendation  of  the  inspector-general. 
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II.  MILITARY  SCHOOLS. 

The  principal  Military  Schools  at  present  existing  in  France  are 
the  following : — 

1.  The  Polytechnic  School  at  Paris  (Ernie  Impiriale  rotytechnique,)  prepara- 
tory to— 

2.  The  Artillery  and  Engineers  School  of  Application  at  Mct2  (Ecok  Impe- 
rials d1  Application  de  TArti&rie  et  du  Sente.) 

3.  The  Military  School  at  St.  Cyr  (Ecole  Imperials  Spiciale  Militates.)  for  tho 
Infantry  and  Cavalry,  into  which  the  Officers'  Department  of  the  Cavalry  School 
at  Sanniur  has  lately  been  absorbed. 

4.  The  Staff  School  at  Paris  (Ecole  Impiriale  <T Application  d'Elal  Major.) 

6.  The  Military  Orphan  School  { Prytanie  Impiriale  Militaire)  at  La  Flccho. 

6.  The  Medical  School  (Eerie  Impiriale  de  Medicine  et  de  Pharmacie  Militaim) 
recently  established  in  connection  with  tho  Hospital  of  Yal-de-Grace. 

7.  Tho  School  of  Musketry  (Ecole  Normals  de  Tir)  at  Vincennes,  founded 
is  1842. 

8.  The  Gymnastic  School  (Ecole  Normale  de  Gymnattique)  near  Vincennes. 

9.  The  Music  School  ( Gymnaee  Musical.) 

1 0.  The  Regimental  Schools  (Ecolee  Rigimentairet.) 

The  military  schools  are  under  the  charge  of  the  minister  of  war, 
with  whom  the  authorities  of  the  schools  are  in  direct  communi- 
cation. 

The  expenses  to  the  state  of  the  military  schools,  including  the 
pay  of  the  military  men  who  are  employed  in  connection  with  them, 
for  the  year  1851,  are  as  follows: — 


For  Polytechnic  School  at  Paris, .fr.  554,911.  91 

“ Artillery  and  Engineers  School  at  Meta,, 187,352.  06 

“ Infantry  and  Cavalry  School  at  St.  Cyr, 682,187.  35 

11  Cavalry  School  at  Saumur, FT...  196,170.  27 

“ Staff  School  at  PariB, 145,349.  96 

“ Gymnastic  School  of  Musketry  at  Vincennes, 33,211.33 

“ Regimental  Schools, 108,911^,30 


From  this  sum,  2,224, 542/r.,  should  be  deducted  421,372 \fr.  secured  from  pay- 
ing pupils,  leaving  tho  total  coat  to  the  state  to  bo  1,803,308/r.,  or  about 
$360,000,  for  about  2,100  pupils.  The  cost  to  the  state  for  training  an  officer 
of  Anil  lory  and  Engineers  is  about  $1,500,  and  that  of  an  officer  of  the  Staff 
is  about  $1,400. 
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IK  MATHEMATICS  AS  PRESCRIBED  FOR  ADMISSION  TO  THE  POLYTECHNIC  SCHOOL  OF 
FRANCE. 


“ L’Ecole  Polytechniqce”  is  too  well  known,  by  name  at  least,  to 
need  eulogy  in  this  journal.  Its  course  of  instruction  has  long  been 
famed  for  its  completeness,  precision,  and  adaptation  to  its  intended  ob- 
jects. But  this  course  had  gradually  lost  somewhat  of  its  symmetrical 
proportions  by  the  introduction  of  some  new  subjeots  and  the  excessive 
development  of  others.  The  same  defects  had  crept  into  the  programme 
of  the  subjects  of  examination  for  admission  to  the  school.  Influenced 
by  these  considerations,  the  Legislative  Assembly  of  France,  by  the  law 
of  June  5th,  1850,  appointed  a “ Commission ” to  revise  the  programmes 
of  admission  and  of  internal  instruction.  The  President  of  the  Commis- 
son  was  Thenard,  its  “ Reporter”  was  Le  Verrier,  and  the  other  nine 
members  were  worthy  to  be  their  colleagues.  They  were  charged  to 
avoid  the  error  of  giving  to  young  students,  subjects  and  methods  of  in- 
struction “ too  elevated,  too  abstract,  and  above  their  comprehension 
to  see  that  the  course  prescribed  should  be  “ adapted,  not  merely  to  a 
few  select  spirits,  but  to  average  intelligences;”  and  to  correct  “the  ex- 
cessive development  of  the  preparatory  studies,  which  had  gone  far  be- 
yond the  end  desired.” 

The  Commission,  by  M.  Le  Verrier,  prepared  an  elaborate  report  of 
440  quarto  pages,  ouly  two  hundred  copies  of  which  were  printed,  and 
these  merely  for  the  use  of  the  authorities.  A copy  belonging  to  a de- 
ceased member  of  the  Commission  (the  lamented  Professor  Theodore 
Olivier ),  having  come  into  the  hands  of  the  present  writer,  he  has 
thought  that  some  valuable  hints  for  our  use  in  this  country  might  be 
drawn  from  it,  presenting  as  it  does  a precise  and  thorough  course  of 
mathematical  instruction,  adapted  to  any  latitude,  and  arranged  in  the 
most  perfect  order  by  such  competent  authorities.  Ho  has  accordingly 
here  presented,  in  a condensed  form,  the  opinions  of  the  Commission  on 
the  proper  subjects  for  examination  in  mathematics , preparatory  to  ad- 
mission to  the  Polytechnic  School,  and  the  best  methods  of  teaching  them. 

The  subjects  which  will  be  discussed  are  Arithmetic;  Geometry; 
Algebra  ; Trigonometry  ; Analytical  Geometry  ; Descriptive 
Geometry. 
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I.  ARITHMETIC. 

A knowledge  of  Arithmetic  is  indispensable  to  every  one.  The  mer- 
chant, the  workman,  the  engineer,  all  need  to  know  how  to  calculate 
with  rapidity  and  precision.  The  useful  character  of  arithmetic  indi- 
cates that  its  methods  should  admit  of  great  simplicity,  and  that  its 
teaching  should  be  most  carefully  freed  from  all  needless  complication. 
When  we  enter  into  the  spirit  of  the  methods  of  arithmetic,  we  perceive 
that  they  all  flow  clearly  and  simply  from  the  very  principles  of  numer- 
ation, from  some  precise  definitions,  and  from  certain  ideas  of  relations 
between  numbers,  which  all  minds  easily  perceive,  and  which  they  even 
possessed  in  advance,  before  their  teacher  made  them  recognize  them 
and  taught  them  to  class  them  in  a methodical  and  fruitful  order.  We 
therefore  believe  that  there  is  no  one  who  is  not  capable  of  receiving,  of 
understanding,  and  of  enjoying  well-arranged  and  well-digested  arith- 
metical instruction. 

Hut  the  great  majority  of  those  who  have  received  a liberal  education 
do  not  possess  this  useful  knowledge.  Their  minds,  they  say,  are  not 
suited  to  the  study  of  mathematics.  They  have  found  it  impossible  to 
bend  themselves  to  the  study  of  those  abstract  sciences  whose  barrenness 
and  dryness  form  so  striking  a contrast  to  the  attractions  of  history,  and 
the  beauties  of  style  and  of  thought  in  the  great  poets  ; and  so  on. 

Now,  without  admitting  entirely  the  justice  of  this  language,  we  do 
not  hesitate  to  acknowledge,  that  the  teaching  of  elementary  mathemat- 
ics has  lost  its  former  simplicity,  and  assumed  a complicated  and  preten- 
tious form,  which  possesses  no  advantages  and  is  full  of  inconveniences. 
The  reproach  which  is  cast  upon  the  sciences  in  themselves,  we  out-and- 
out  repulse,  and  apply  it  only  to  the  vicious  manner  in  which  they  are 
now  taught. 

Arithmetic  especially  is  only  an  instrument,  a tool,  the  theory  of 
which  wo  certainly  ought  to  know,  but  the  practice  of  which  it  is  above 
all  important  most  thoroughly  to  possess.  The  methods  of  analysis  and 
of  mechanics,  invariably  lead  to  solutions  whoso  applications  require  re- 
duction into  numbers  by  arithmetical  calculations.  We  may  add  that 
the  numerical  determination  of  the  final  Vesult  is  almost  always  indis- 
pensable to  the  clear  and  complete  comprehension  of  a method  ever  so 
little  complicated.  Such  an  application,  either  by  the  more  complete 
condensation  of  the  ideas  which  it  requires,  or  by  its  fixing  the  mind  on 
the  subject  more  precisely  and  clearly,  develops  a crowd  of  remarks 
which  otherwise  would  not  have  been  made,  and  it  thus  contributes  to 
facilitate  the  comprehension  of  theories  in  such  an  efficacious  manner 
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that  the  time  given  to  the  numerical  work  is  more  than  regained  by  its 
being  no  longer  necessary  to  return  incessantly  to  new  explanations  of 
the  same  method. 

The  teaching  of  arithmetic  will  therefore  have  for  its  essential  object, 
to  make  the  pupils  acquire  the  habit  of  calculation,  so  that  they  may  lie 
able  to  make  an  easy  and  continual  use  of  it  in  the  course  of  their 
studies.  The  theory  of  the  operations  must  be  given  to  them  with  clear- 
ness and  precision  ; not  only  that  they  may  understand  the  mechanism 
of  those  operations,  but  because,  in  almost  all  questions,  the  application 
of  the  methods  calls  for  great  attention  and  continual  discussion,  if  we 
would  arrive  at  a result  in  which  we  can  confide.  But  at  the  same  time 
every  useless  theory  must  be  carefully  removed,  so  as  not  to  distract  the 
attention  of  the  pupil,  but  to  devote  it  entirely  to  the  essential  objects 
of  this  instruction. 

It  may  be  objected  that  these  theories  are  excellent  exercises  to  form 
the  mind  of  the  pupils.  We  answer  that  such  an  opinion  may  be  doubt- 
ed for  more  than  one  reason,  and  that,  in  any  case,  exercises  on  useful 
subjects  not  being  wanting  in  the  immense  field' embraced  by  mathe- 
matics, it  is  quite  superfluous  to  create,  for  the  mere  pleasure  of  it,  diffi- 
culties which  will  never  have  any  useful  application. 

Another  remark  we  think  important.  It  is  of  no  use  to  arrive  at  a 
numerical  result,  if  we  cannot  answer  for  its  correctness.  The  teaching 
of  calculation  should  include,  as  an  essential  condition,  that  the  pupils 
should  be  shown  how  every  result,  deduced  from  a series  of  arithmetical 
operations,  may  always  be  controlled  in  such  a way  that  we  may  have 
all  desirable  certainty  of  its  correctness ; so  that,  though  a pupil  may 
and  must  often  make  mistakes,  he  may  be  able  to  discover  them  himself, 
to  correct  them  himself,  and  never  to  present,  at  last,  any  other  than  an 
exact  result 

The  Programme  given  below  is  made  very  minute  to  avoid  the  evils 
which  resulted  from  the  brevity  of  the  old  one.  In  it,  the  limits  of  the 
matter  required  not  being  clearly  defined,  each  teacher  preferred  to  ex- 
tend them  excessively,  rather  than  to  expose  his  pupils  to  the  risk  of  be- 
ing unable  to  answer  certain  questions.  The  examiners  were  then  natu- 
rally led  to  put  the  questions  thus  offered  to  them,  so  to  say ; and  thus 
the  preparatory  studies  grew  into  excessive  and  extravagant  development 
These  abuses  could  be  remedied  only  by  the  publication  of  programmes 
so  detailed,  that  the  limits  within  which  the  branches  required  for  ad- 
mission roust  be  restricted  should  be  so  apparent  to  the  eyes  of  all,  as  to 
render  it  impossible  for  the  examiners  to  go  out  of  them,  and  thus  to 
permit  teachers  to  confine  their  instruction  within  them. 
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The  new  programme  for  arithmetic  commences  with  the  words  Deci 
mal  numeration.  This  is  to  indicate  that  the  Duodecimal  numeration 
will  not  bo  required. 

The  only  practical  verification  of  Addition  and  Multiplication,  is  to  re- 
commence these  operations  in  a different  order. 

The  Division  of  whole  numbers  is  the  first  question  considered  at  all 
difficult.  This  difficulty  arises  from  the  complication  of  the  methods  by 
which  division  is  taught.  In  some  books  its  explanation  contains  twice 
as  many  reasons  as  is  necessary.  The  mind  becomes  confused  by  such 
instruction,  and  no  longer  understands  what  is  a demonstration,  when  it 
sees  it  continued  at  the  moment  when  it  appeared  to  be  finished.  In 
most  cases  the  demonstratidn  is  excessively  complicated  and  does  not 
follow  the  same  order  as  the  practical  rule,  to  which  it  is  then  necessary 
to  return.  There  lies  the  evil,  and  it  is  real  and  profound. 

The  phrase  of  the  programme,  Division  of  whole  numbers,  intends 
that  the  pupil  shall  be  required  to  explain  the  practical  rule,  and  be  able 
to  use  it  in  a familiar  and  rapid  mnuner.  We  do  not  present  any  par- 
ticular mode  of  demonstration,  but,  to  explain  our  views,  we  will  indicate 
how  we  would  treat  the  subject  if  we  were  makiDg  the  detailed  pro- 
gramme of  a course  of.  arithmetic,  and  not  merely  that  of  an  examina- 
tion. It  would  be  somewhat  thus : 

“ The  quotient  may  be  found  by  addition,  subtraction,  multiplication ; 

“Division  of  a number  by  a number  of  one  figure,  when  the  quotient 
is  less  than  10 ; . 

• “Division  of  any  number  by  a number  less  than  10 ; 

“ Division  of  any  two  numbers  when  the  quotient  has  only  one  figure ; 

“Division  in  the  most  general  case. 

“ Xote. — The  practical  rule  may  be  entirely  explained  by  this  consideration,  that 
by  multiplying  the  divisor  by  different  numbers,  we  see  i'f  the  quotient  is  greater 
or  leas  than  the  multiplier.” 

The  properties  of  the  Divisors  of  numbers,  and  the  decomposition 
of  a number  iuto  prime  factors  should  be  known  by  the  student.  But 
here  also  we  recommend  simplicity.  The  theory  of  the  greatest  com- 
mon divisor,  for  example,  has  no  need  to  be  given  with  all  the  details 
with  which  it  is  usually  surrounded,  for  it  is  of  no  use  in  practice. 

The  calculation  of  Decimal  numbers  is  especially  that  in  which  it 
is  indispensable  to  exercise  students.  Such  are  the  numbers  on  which 
they  will  generally  have  to  operate.  It  is  rare  that  the  data  of  a ques- 
tion are  whole  numbers ; usually  they  are  decimal  numbers  which  are 
not  even  known  with  ngor,  but  only  with  a given  decimal  Approxima- 
tion ; and  the  result  which  is  sought  is  to  deduce  from  these,  other  deci- 
mal numbers,  themselves  exact  to  a certain  degree  of  approximation, 
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Axed  by  the  conditions  of  the  problem.  It  is  thus  that  this  subject 
should  be  taught.  The  pupil  should  not  merely  learn  how,  in  one  or 
two  cases,  he  can  obtain  a result  to  within  i,  n being  any  number,  but 
how  to  arrive  by  a practicable  route  to  results  which  are  exact  to  within 
a required  decimal,  and  on  the  correctness  of  which  they  can  depend. 

Let  us  take  decimal  multiplication  for  an  example.  Generally  the 
pupils  do  not  know  any  other  rule  than  “ to  multiply  one  factor  by  the 
other,  without  noticing  the  decimal  point,  except  to  cut  off  on  the  right 
of  the  product  as  many  decimal  figures  as  there  are  in  the  two  factors.” 
The  rule  thus  enunciated  is  methodical,  simple,  and  apparently  easy. 
But,  in  reality,  it  is  practically  of  a repulsive  length,  and  is  most  gener- 
ally inapplicable.  * 

Let  us  suppose  that  we  have  to  multiply  together  two  numbers  having 
each  six  decimals,  and  that  we  wish  to  know  the  product  also  to  the 
sixth  decimal.  The  above  rule  will  give  twelve  decimals,  the  last  six  of 
which,  being  useless,  will  have  caused  by  their  calculation  the  loss  of  • 
precious  time.  Still  farther ; when  a factor  of  a product  is  given  with 
six  decimals,  it  is  because  we  have  stopped  in  its  determination  at  that 
degree  of  approximation,  neglecting  the  following  decimals;  whence 
it  results  that  several  of  the  decimals  situated  on  the  right  of  the  cal- 
culated product  are  not  those  which  would  be[png  to  the  rigorous 
product  What  then  is  the  use  of  taking  the  trouble  of  determining 
them  1 

We  will  remark  lastly  that  if  the  factors  of  the  product  are  incommen- 
surable, and  if  it  is  necessary  to  convert  them  into  decimals  before  effect- 
ing the  multiplication,  we  should  not  know  how  far  we  should  carry  the 
approximation  of  the  factors  before  applying  the  above  rule.  It  will  there- 
fore be  necessary  to  teach  the  pnpils  the  abridged  methods  by  which  we 
succeed,  at  the  same  time,  in  using  fewer  figures  and  in  knowing  the  real 
approximation  of  the  result  at  which  we  arrive. 

Periodical  decimal  fractions  are  of  no  use.  The  two  elementary 
questions  of  the  programme  are  all  that  need  be  known  about  tbem. 

The  Extraction  of  the  square  root  must  be  given  very  carefullyi 
especially  that  of  decimal  numbers.  It  is  quite  impossible  here  to  ob- 
serve the  rule  of  having  in  the  square  twice  as  many  decimals  as  are 
required  in  the  root  That  rule  is  in  fact  impracticable  when  a series  of 
operations  is  to  be  effected.  “ When  a number  N increases  by  a com- 
paratively small  quantity  d,  the  square  of  that  number  increases  very 
nearly  as  2Nd.”  It  is  thus  that  we  determine  the  approximation  with 
which  a number  must  be  calculated  so  that  its  square  root  may  after- 
wards be  obtained  with  the  necessary  exactitude.  This  supposes  that 
before  determining  the  square  with  all  necessary  precision,  we  have  a 
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suitable  lower  limit  of  the  value  of  the  root,  which  can  always  be  done 
without  difficulty. 

The  Cube  root  is  included  in  the  programme.  The  pupils  should 
know  this ; but  while  it  will  be  necessary  to  exercise  them  on  the  ex- 
traction of  the  square  root  by  numerous  examples,  we  should  be  very 
sparing  of  this  in  the  cube  root,  and  not  go  far  beyond  the  mere  theory. 
The  calculations  become  too  complicated  and  waste  too  much  time. 
Logarithms  are  useful  even  for  the  square  root;  and  quite  indispensable 
for  the  cube  root,  and  still  more  so  for  higher  roots. 

When  a question  contains  only  quantities  which  vary  in  the  same 
ratio,  or  in  an  inverse  ratio,  it  is  immediately  resolved  by  a very  simple 
method,  known  under  the  name  of  reduction  to  unity.  The  result  once 
obtained,  it  is  indispensable  to  make  the  pupils  remark  that  it  is  composed 
of  the  quantity  which,  among  the  data,  is  of  the  nature  of  that  which  is 
sought,  multiplied  successively  by  a series  of  abstract  ratios  between 
other  quantities  which  also,  taken  two  and  two,  are  of  the  same  nature. 
Hence  flows  the  rule  for  writing  directly  the  required  result,  without 
being  obliged  to  take  up  again  for  each  question  the  series  of  reasonings. 
This  has  the  advantage,  not  only  of  saving  time,  but  of  better  showing 
the  spirit  of  the  method,  of  making  clearer  the  meaning  of  the  solution, 
and  of  preparing  foi  the  subsequent  use  of  formulas.  The  consideration 
of  “ homogeneity”  conduces  to  these  results. 

We  recommend  teachers  to  abandon  as  much  as  possible  the  use  of 
examples  in  abstract  numbers,  and  of  insignificant  problems,  in  which  the 
data,  taken  at  random,  have  no  connection  with  reality.  Let  the  ex- 
amples and  the  exercises  presented  to  students  always  relate  to  objects 
which  are  found  in  the  arts,  in  industry,  in  nature,  in  physics,  in  the  sys- 
tem of  the  world.  This  will  have  many  advantages.  The  precise  mean- 
ing of  the  solutions  will  bo  better  grasped.  The  pupils  will  thus  acquire, 
without  any  trouble,  a stock  of  precise  and  precious  knowledge  of  the 
world  which  surrounds  them.  They  will  also  more  willingly  engage  in 
numerical  calculations,  when  their  attention  is  thus  incessantly  aroused 
and  sustained,  and  when  the  result,  instead  of  being  morely  a dry  num- 
ber, embodies  information  which  is  real,  useful,  and  interesting. 

The  former  arithmetical  programme  included  the  theory  of  progressions 
and  logarithm s ; the  latter  being  deduced  from  the  former.  But  the 
theory  of  logarithms  is  again  deduced  in  algebra  from  exponents,  much 
the  best  method.  This  constitutes  an  objectionable  u double  emploi .” 
There  is  finally  no  good  reason  for  retaining  these  theories  in  arith- 
metic. 

The  programme  retains  the  questions  which  can  be  solved  by  making 
two  arbitrary  and  successive  hypotheses  on  the  desired  result  It  is  true 


Digitized  by  Google 


INSTRUCTION  IX  MATHEMATICS. 


19 


that  these  questions  can  be  direct);  resolved  by  means  of  a simple  equa- 
tion of  the  first  degree ; but  we  have  considered  that,  since  the  resolution 

of  problems  by  means  of  hypotheses,  constitutes  the  most  fruitful  method 
really  used  in  practice,  it  is  well  to  accustom  students  to  it  the  soonest 
possible.  This  is  the  more  necessary,  because  teachers  have  generally 
pursued  the  opposite  course,  aiming  especially  to  give  their  pupils  direct 
solutions,  without  reflecting  that  the  theory  of  these  is  usually  much 
more  complicated,  and  that  the  mind  of  the  learner  thus  receives  a di- 
rection exactly  contrary  to  that  which  it  will  have  to  take  in  the  end. 

“ Proportions”  remain  to  bo  noticed. 

In  most  arithmetics  problems  are  resolved  first  by  the  method  of  “ re- 
duction to  unity,"  and  then  by  the  theory  of  proportions.  But  beside 
the  objection  of  the  “ double  emploi ,”  it  is  very  certain  that  the  method 
of  reduction  to  unity  presents,  in  their  true  light  and  in  a complete  and 
simple  manner,  all  the  questions  of  ratio  which  are  the  bases  of  arithmet- 
ical solutions ; so  that  the  subsequent  introduction  oPproportions  teaches 
nothing  new  to  the  pupils,  and  only  presents  the  same  thing  in  a more 
complicated  manner.  We  therefore  exclude  from  our  programme  of 
examination  the  solution  of  questions  of  arithmetic,  presented  under  the 
special  form  which  constitutes  the  theory  of  proportions. 

This  special  form  we  would  be  very  careful  not  to  invent,  if  it  had 
not  already  been  employed.  Why  not  say  simply  “ Tho  ratio  of  M to 
N is  equal  to  that  of  P to  Q,”  instead  of  hunting  for  this  other  form  of 
enunciating  the  same  idea,  “ M is  to  N as  P is  to  Q”  f It  is  in  vain  to 
allege  the  necessities  of  geometry;  if  we  consider  all  the  questions  in 
which  proportions  are  used,  we  shall  see  that  the  simple  consideration 
of  the  equality  of  ratios  is  equally  well  adapted  to  the  simplicity  of  the 
enunciation  and  the  clearness  of  the  demonstrations.  Ilowever,  since  all 
the  old  books  of  geometry  make  use  of  proportions,  we  retain  tho  prop- 
erties of  proportions  at  the  end  of  our  programme ; but  with  this  ex- 
press reserve,  that  the  examiners  shall  limit  themselves  to  the  simple 
properties  which  we  indicate,  and  that  they  shall  not  demand  any  appli- 
cation of  proportions  to  the  solution  of  arithmetical  problems. 

PROGRAMME  OF  ARITHMETIC. 

Decimal  numeration. 

Addition  and  subtraction  of  whole  numbore. 

Multiplication  of  whole  numbers. — Table  of  Pythagoras. — The  product  of  eoverat 
whole  numbers  does  not  change  its  value,  in  whatever  order  the  multiplications  are 
effected.— To  multiply  a number  by  the  product  of  eevoral  factors,  it  i»  sufficient  to 
multiply  successively  by  the  lectors  of  the  product. 

Division  of  whole  numbers. — To  divide  a number  by  the  product  of  several  factors, 
it  is  sufficient  to  divide  successively  by  the  factors  or  the  product. 

Remainders  from  dividing  a whole  number  by  *,  S,  6,  »,  and  11.— Applications  to 
tho  characters  of  divisibility  by  one  of  those  numbers ; to  the  verification  of  tho  pro- 
duct of  several  factors ; and  to  the  verification  of  the  quotient  of  two  numbers. 
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Prime  number*.  Numbers  primo  to  one  another. 

To  find  the  greatest  common  divisor  of  two  numbers. — If  a number  divides  a pro- 
duct of  two  factors,  and  if  it  is  prime  to  one  of  the  factors,  it  divides  the  other.—' To 
decompose  a number  into  its  prime  factors. — To  determine  the  smallest  number  di- 
visible by  given  numbers. 

Vulgar  fractions. 

A fraction  docs  not  alter  in  value  when  its  two  terms  are  multiplied  or  divided  by 
the  same  number.  Reduction  of  a fraction  to  its  simplest  expression.  Reduction  of 
several  fractions  to  the  samo  denominator.  Reduction  to  the  smallest  common  de- 
nominator.— To  compare  the  relative  values  of  several  fractions. 

Addition  and  subtraction  of  fractions. — Multiplication.  Fractions  of  fractions. — 
Division. 

Calculation  of  number*  composed  of  an  eutire  part  and  a fraction. 

Decimal  numbers. 

Addition  and  subtraction. 

Multiplication  and  division. — How  to  obtain  the  product  of  the  quotient  to  within 
a unit  or  any  given  decimal  order. 

To  reduce  a vulgar  fraction  to  a decimal  fraction. — When  the  denominator  of  an 
irreducible  fruotion  contains  other  factors  than  2 and  5,  the  fraction  cannot  be  exactly 
reduced  to  decimals ; and  the  quotient,  which  continue*  indefinitely,  is  periodical. 

To  find  the  vulgar  fraction  which  generates  a periodical  decimal  fraction : 1°  when 
the  decimal  fraction  is  simply  periodical ; 2°  when  it  contains  s part  not  periodical. 

System  of  the  note  measures. 

Linear  Measure*. — Measures  of  surface. — Measures  of  volume  and  capacity.— 
Measures  of  weight. — Moneys. — Ratios  of  the  principal  foreign  measures  (England, 
Germany,  United  States  of  America)  to  the  measures  of  France. 

Of  ratios.  Resolution  of  problems. 

General  notions  on  quantities  which  vary  in  the  same  ratio  or  in  an  inverse  ratio. 
— Solution,  by  the  method  called  Reduction  to  unify,  of  the  simplest  questions  in 
which  such  quantities  are  considered. — To  show  the  homogeneity  ortho  results  which 
arc  arrived  at;  thence  to  deduce  the  general  rule  for  writing  directly  the  expression 
of  the  required  solution. 

Simple  interest. — General  formula,  the  consideration  of  which  famishes  the  solu- 
tion or  questions  relating  to  simple  interest. — Of  discount,  as  practised  in  commerce. 

To  divide  a sum  into  parts  proportional  to  given  numbers. 

Of  questions  which  can  be  solved  by  two  arbitrary  and  successive  hypotheses 
made  on  the  desired  result. 

Of  the  eyuare  and  tf  the  square  root.  Of  the  cube  and  <f  the  cube  root. 

Formation  of  the  square  and  the  enta  of  the  sum  of  two  numbers. — Rules  for 
extracting  the  square  root  and  the  cube  root  of  a whole  number. — If  this  root  is  not 
entire,  it  cannot  be  exactly  expressed  by  any  number,  and  is  called  incommen* 
•arable. 

Square  and  cube  of  a fraction. — Extraction  of  the  square  root  and  cube  root  of 
Vulgar  fractions. 

Aoy  number  being  given,  either  directly,  or  by  a series  of  operations  which  per- 
mit only  an  approximation  to  its  value  by  means  of  decimals,  how  to  extract  tJ* 
square  foot  or  cube  root  of  that  number,  to  within  any  decimal  unit. 

Of  the  proportions  called  geometrical. 

lu  every  proportion  the  product  of  the  extremes  is  equal  to  the  product  of  the 
means.— Reciprocal  proportion. — Knowing  three  terms  of  a proportion  to  find  the 
fourth. — Geometrical  mean  of  two  numbers.— How  the  order  of  the  terms  of  a pro- 
portion can  bo  inverted  without  disturbing  the  proportion. 

When  two  proportions  have  a common  ratio,  tne  two  other  ratios  form  a pro- 
portion. 

In  any  proportion,  each  antecedent  may  bo  increased  or  diminished  by  its  conse- 
quent without  destroying  the  proportion. 

When  the  corresponding  terms  of  several  proportions  are  multiplied  together,  the 
f ur  products  form  a new  proportion.— The  same  powers  or  the  same  roots  of  four 
numbers  in  proportion  form  a new  proportion. 

In  a series  of  equal  ratios,  the  sum  of  any  number  of  antecedent*  and  the  sum  of 
their  consequents  are  still  in  the  samo  ratio. 
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Some  knowledge  of  Geometry  is,  next  to  arithmetic,  most  indispens- 
able  to  every  one,  and  yet  very  few  possess  even  its  first  principles.  Thia 
is  the  fault  of  the  common  system  of  instruction.  We  do  not  pay  suffi- 
cient regard  to  the  natural  notions  about  straight  line®,  angles,  parallels, 
ciroles,  eUi,  which  the  young  have  acquired  by  looking  around  them, 
and  which  their  minds  have  unconsciously  considered  before  making 
them  a regular  study.  We  thus  waste  time  in  giving  a dogmatic  form 
to  truths  which  the  mind  seises  directly. 

The  illustrious  Clairaut  complains  of  this,  and  of  the  instruction  com- 
mencing always  with  a great  number  of  definitions,  postulates,  axioms, 
and  preliminary  principles,  dry  and  repulsive,  and  followed  by  proposi- 
tions equally  uninteresting.  He  also  condemns  the  profusion  of  self- 
evident  propositions,  saying,  “It  is  not  surprising  that  Euclid  should  give 
himself  the  trouble  to  demonstrate  that  two  circles  which  intersect  have 
not  the  same  centre;  that  a triangle  situated  within  another  has  the 
sum  of  its  sides  smaller  than  that  of  the  sidea  of  the  triangle  which  con- 
tains it;  and  so  on.  That  geometer  had  to  convince  obstinate  sophists, 
who  gloried  in  denying  the  most  evident  truths.  It  was  therefore  neces- 
sary that  geometry,  like  logic,  should  then  have  the  aid  of  formal  reason- 
ings, to  close  the  mouths  of  cavillers;  but  m our  day  things  have 
changed  face ; all  reasoning  about  what  mere  good  sense  decides  in  ad- 
vance is  now  a pure  waste  of  time,  and  is  fitted  only  to  obscure  the  trull 
and  to  disgust  the  reader.” 

Bezout  also  condemns  the  multiplication  of  the  number  of  theorems, 
propositions,  and  corollaries ; an  array  which  makes  the  student  dizzy, 
and  amid  which  he  is  lost.  All  that  follows  from  a principle  should  be 
given  in  natural  language  as  far  as  possible,  avoiding  tbe  dogmatie 
form.  It  is  true  that  some  consider  the  works  of  Bezout  deficient  in 
rigor,  but  he  knew  better  than  any  one  what  really  was  a demonstra- 
tion. Nor  do  we  find  in  the  works  of  the  great  old  masters  less  genep* 
ality  of  views,  less  precision,  less  clearness  of  conception  than  in  modern 
treatises.  Quite  the  contrary  indeed. 

We  see  this  in  Bezout’s  definition  of  a right  line — that  it  tends  con- 
tinually towards  one  and  the  same  point ; and  in  that  of  o curved  line 
— that  it  is  the  trace  of  a moving  point,  which  turns  aside  infinitely  little 
at  each  step  of  its  progress ; definitions  most  fruitful  in  consequences. 
When  we  define  a right  line  as  the  shortest  path  from  one  point  to  an- 
other, we  enunciate  a property  of  that  line  which  is  of  no  use  for  demon- 
strations. When  we  define  a curved  line  as  one  which  is  neither  straight 
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nor  composed  of  straight  lines,  we  enunciate  two  negations  which  can 
lead  to  no  result,  and  which  have  no  connection  with  the  peculiar  na- 
ture of  the  curved  line.  Bezout’s  definition,  on  the  contrary,  enters  into 
the  nature  of  the  object  to  be  defined,  seizes  its  mode  of  being,  its  char- 
acter, and  puts  the  reader  immediately  in  possession  of  the  general  idea 
from  which  are  afterwards  deduced  the  properties  of  curved  lines  and 
the  construction  of  their  tangents. 

So  too  when  Bezout  says  that,  in  order  to  form  an  exact  idea  of  an 
angle,  it  is  necessary  to  consider  the  movement  of  a line  turning  around 
one  of  its  points,  he  gives  an  idea  at  once  more  just  and  more  fruitful  in 
consequences,  both  mathematical  and  mechanical,  than  that  which  is 
limited  to  saying,  that  the  indefinite  space  comprised  between  two 
straight  lines  which  meet  in  a point,  and  which  may  be  regarded  as 
prolonged  indefinitely,  is  called  an  angle ; a definition  not  very  easily 
comprehended  and  absolutely  useless  for  ulterior  explanations,  while  that 
of  Bezout  is  of  continual  service. 

We  therefore  urge  teachers  to  return,  in  their  demonstrations,  to  the 
simplest  ideas,  which  are  also  the  most  general ; to  consider  a demon- 
stration as  finished  and  complete  when  it  has  evidently  caused  the  truth 
to  enter  into  the  mind  of  the  pupil,  and  to  add  nothing  merely  for  the 
sake  of  silencing  sophists. 

Referring  to  our  Programme  of  Geometry,  given  below,  our  first,  com- 
ments relate  to  the  “ Theory  of  parallels.”  This  is  a subject  on  which 
all  students  fear  to  be  examined;  and  this  being  a general  feeling,  it  is 
plain  that  it  is  not  their  fault,  but  that  of  the  manner  in  which  this  sub- 
ject is  taught.  The  omission  of  the  natural  idea  of  the  constant  direc- 
tion of  the  right  line  (as  defined  by  Bezout)  causes  the  complication  of 
the  first  elements ; makes  it  necessary  for  Legendre  to  demonstrate  that 
all  right  angles  are  equal  (a  proposition  whose  meaning  is  rarely  under- 
stood) ; and  is  the  real  source  of  all  the  preteuded  difficulties  of  the 
theory  of  parallels.  These  difficulties  are  now  usually  avoided  by  the 
admission  of  a postulate,  after  the  example  of  Euclid,  and  to  regulate 
the  practice  in  that  matter,  we  have  thought  proper  to  prescribe  that  this 
proposition — Through  h given  point  only  a tingle  parallel  to  a right 
line  can  be  drawn — should  be  admitted  purely  and  simply,  without  dem- 
onstration, and  as  a direct  consequence  of  our  idea  of  the  nature  of  the 
right  line. 

We  should  remark  that  the  order  of  ideas  in  our  programme  supposes 
the  properties  of  lines  established  without  any  use  of  the  properties  of 
surfaces.  We  think  that,  in  this  respect,  it  is  better  to  follow  Lacroix 
than  Legendre. 
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When  we  prove  thus  that  three  parallels  always  divide  two  right  lines 
into  proportional  parts,  this  proposition  can  be  extended  to  the  case  in 
which  the  ratio  of  the  parts  is  incommensurable,  either  by  the  method 
called  Reductio  ad  absurdum,  or  by  the  method  of  Limits.  We  es- 
pecially recommend  the  use  of  the  latter  method.  The  former  has  in 
fact  nothing  which  satisfies  the  mind,  and  we  should  never  have  recourse 
to  it,  for  it  is  always  possible  to  do  without  it.  When  we  have  proved 
to  the  pupil  that  a desired  quantity,  X,  cannot  be  either  larger  or  small- 
er than  A,  the  pupil  is  indeed  forced  to  admit  that  X and  A are  equal 
but  that  does  not  make  him  understand  or  feel  why  that  equality  exists. 
Now  those  demonstrations  which  are  of  such  a nature  that,  once  given, 
they  disappear,  as  it  were,  so  as  to  leave  to  the  proposition  demonstrated 
the  character  of  a truth  evident  h priori,  are  those  which  should  be 
carefully  sought  for,  not  only  because  they  make  that  truth  belter  felt, 
but  because  they  better  prepare  the  mind  for  conceptions  of  a more  ele- 
vated order.  The  method  of  limits,  is,  for  a certain  number  of  questions, 
the  only  one  which  possesses  this  characteristic — that  the  demonstration 
is  closely  connected  with  the  essential  nature  of  the  proposition  to  be  es- 
tablished. * 

In  reference  to  the  relations  which  exist  between  tbe  sides  of  a trian- 
gle and  the  segments  formed  by  perpendiculars  let  fall  from  the  sum- 
mits, we  will,  once  for  all,  recommend  to  the  teacher,  to  exercise  his  stu- 
dents in  making  numerical  applications  of  relations  of  that  kind,  as  often 
as  they  shall  present  themselves  in  the  course  of  geometry.  This  is  the 
way  to  cause  their  meaning  to  be  well  understood,  to  fix  them  in  the 
mind  of  students,  and  to  give  these  the  exercise  in  numerical  calculation 
to  which  we  positively  require  them  to  be  habituated. 

The  theory  of  similar  figures  has  a direct  application  in  the  art  of  sur- 
veying for  plans  ( Lever  des  plans).  We  wish  that  this  application 
should  be  given  to  the  pupils  in  detail ; that  they  should  be  taught  to 
range  out  and  measure  a straight  line  on  the  ground ; that  a graphom- 
eter  should  be  placed  in  their  hands ; and  that  they  should  use  it  and 
the  chain  to  obtain  on  the  ground,  for  themselves,  all  the  data  necessary 
for  the  construction  of  a map,  which  they  will  present  to  the  examiners 
with  the  calculations  in  the  margins. 

It  is  true  that  a more  complete  study  of  this  subject  will  have  to  be 
subsequently  made  by  means  of  trigonometry,  in  which  calculation  will 
give  more  precision  than  these  graphical  operations.  But  some  pupils 
may  fail  to  extend  their  studies  to  trigonometry  (the  course  given  for  the 
Polytechnic  school  having  become  the  model  for  general  instruction  in 
France),  and  those  who  do  will  thus  learn  that  trigonometry  merely 
gives  means  of  more  precise  calculation.  This  application  will  also  be 
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an  encouragement  to  the  study  of  a science  whose  utility  the  pupil  will 
thus  begin  to  comprehend. 

It  is  common  to  say  that  an  angle  is  measured  by  the  arc  of  a circle, 
described  from  its  summit  or  centre,  and  intercepted  between  its  sides. 
It  is  true  that  teachers  add,  that  since  a quantity  cannot  be  measured 
except  by  one  of  the  same  nature,  and  since  the  arc  of  a circle  is  of  a 
different  nature  from  an  angle,  the  preceding  enunciation  ia  only  an 
abridgment  of  the  proposition  by  which  we  fiud  the  ratio  of  an  angle  to 
a right  angle.  Despite  this  precaution,  the  unqualified  enunciation 
which  precedes,  causes  uncertainty  in  the  mind  of  the  pupil,  and  pro- 
duces in  it  a lamentable  oonfusion.  We  will  say  os  much  of  the  follow- 
ing enunciations:  “A  dihedral  angle  is  measured  by  the  plane  angle 
included  between  its  sides;”  “The  surface  of  a spherical  triangle  is 
measured  by  the  excess  of  the  sum  of  its  three  angles  above  two  right 
angles,”  etc.;  enunciations  which  have  no  meaning  in  themselves,  and 
from  which  every  trace  of  homogeneity  has  disappeared.  Now  that  ev- 
erybody is  requiring  that  the  students  of  the  Polytechnic  school  should 
better  understand  the  meaning  of  the  formulas  which  they  are  taught, 
which  requires  that  their  homogeneity  should  always  be  apparent,  this 
should  be  attended  to  from  tho  beginning  of  their  studies,  in  geometry 
as  well  as  in  arithmetic.  The  examiners  must  therefore  insist  that  the 
pupils  shall  never  give  them  any  enunciations  in  which  homogeneity  is 
not  preserved. 

The  proportionality  of  the  circumferences  of  circles  to  their  radii  must 
be  inferred  directly  from  the  proportionality  of  the  perimeters  of  regular 
polygons,  of  the  same  number  of  sides,  to  their  apothems.  In  like  man- 
ner, from  the  area  of  a regular  polygon  being  measured  by  half  of  the 
product  of  its  perimeter  by  the  radius  of  the  inscribed  circle,  it  must  be 
directly  inferred  that  the  area  of  a circle  is  measured  by  half  of  tho  prod- 
uct of  its  circumference  by  its  radius.  For  a long  time,  these  properties 
of  the  circle  were  differently  demonstrated  by  proving,  for  example,  with 
Legendre,  that  the  measure  of  the  circle  could  not  be  eithor  smaller  or 
greater  than  that  which  we  have  just  given,  whence  it  had  to  be  inferred 
that  it  must  be  equal  to  it.  The  “ Council  of  improvement”  finally  de- 
cided that  this  method  should  be  abandoned,  and  that  the  method  of 
limits  should  alone  be  admitted,  in  the  examinations,  for  demonstrations 
of  this  kind.  This  was  a true  advance,  but  it  was  not  sufficient.  It  did 
not,  as  it  should,  go  on  to  consider  the  circle,  purely  and  simply,  as  the 
limit  of  a series  of  regular  polygons,  the  number  of  whose  sides  goes  on 
increasing  to  infinity,  and  to  regard  tho  circle  as  possessing  every  prop- 
erty demonstrated  for  polygons.  Instead  of  this,  they  inscribed  and  cir- 
oumscribed  to  the  circle  two  polygons  of  the  same  number  of  sides,  and 
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proved  that,  by  the  multiplication  of  the  number  of  the  sides  of  these  * 
polygons,  the  difference  of  their  areas  might  become  smaller  than  any 
given  quantity,  and  thence,  finally,  deduced  the  measure  of  the  area  of 
the  circle ; that  is  to  say,  they  took  away  from  the  method  of  limits  all 
its  advantage  as  to  simplicity,  by  not  applying  it  frankly. 

We  now  ask  that  this  shall  cease ; and  that  we  shall  no  longer  re- 
proach for  want  of  rigor,  the  Lagranges,  the  Laplaces,  the  Poissons,  and 
Leibnitz,  who  has  given  us  this  principle : that  u A curvilinear  figure 
may  be  regarded  as  equivalent  to  a polygon  of  an  infinite  number  of 
•ides ; whence  it  follows  that  whatsoever  can  be  demonstrated  of  snch  a 
polygon,  no  regard  being  paid  to  the  number  of  its  sides,  the  same  may 
be  asserted  of  the  curve.”  This  is  the  principle  for  the  moil  simple  ap- 
plication of  which  to  the  measure  of  the  circle  and  of  the  round  bodies 
we  appeal. 

Whatever  may  be  the  formulas  which  may  be  given  to  the  pupils  for 
the  determination  of  the  ratio  of  the  circumference  to  the  diameter  (the 
“Method  of  isoperimeters”  is  to  be  recommended  for  its  simplicity),  they 
must  be  required  to  perform  the  calculation,  so  as  to  obtain  at  least  two 
or  three  exact  decimals.  These  calculations,  made  with  logarithms, 
must  be  methodically  arranged  and  presented  at  the  examination.  It 
may  be  known  whether  the  candidate  is  really  the  author  of  the  papers, 
by  calling  for  explanations  on  some  of  the  steps,  or  making  him  calculate 
some  points  afresh. 

The  enunciations  relating  to  the  measurement  of  areas  too  often  leave 
indistinctness  in  the  minds  of  students,  doubtless  because  of  their  form. 
We  desire  to  make  them  better  comprehended,  by  insisting  on  their  ap- 
plication by  means  of  a great  number  of  examples. 

As  one  application,  we  require  the  knowledge  of  the  methods  of  sur- 
veying for  content  ( arpentage ),  differing  somewhat  from  the  method  of 
trianguiation,  used  in  the  surveying  for  plans  (lever  des  plans).  To 
make  this  application  more  fruitful,  the  ground  should  be  bounded  on 
one  side  by  an  irregular  curve.  The  pupils  will  not  only  thus  learn  how 
to  overcome  this  practical  difficulty,  but  they  will  find,  in  the  calculation 
of  the  surface  by  means  of  trapezoids,  the  first  application  of  the  method 
of  quadratures,  with  which  it  is  important  that  they  should  very  early 
become  familiar.  This  application  will  constitute  a now  sheet  of  draw- 
ing and  calculations  to  be  presented  at  the  examination. 

Most  of  our  remarks  on  plane  geometry  apply  to  geometry  of  three  di- 
mensions. Care  should  be  taken  always  to  leave  homogeneity  apparent, 
and  to  make  numerous  applications  to  the  measurement  of  volumes. 

The  theory  of  similar  polyhedrons  often  gives  rise  in  the  examination# 
of  the  students  to  serious  difficulties  on  their  part.  These  difficulties  be- 
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long  rsther  to  the  form  than  to  the  substanoe,  and  to  the  manner  in 
which  each  individual  mind  seizes  relations  of  position ; relations  always 
easier  to  feel  than  to  express.  Hie  examiners  should  be  content  with 
arriving  at  the  results  enunciated  in  our  programme,  by  the  shortest  and 
easiest  road. 

The  simplicity  desired  cannot  however  be  attained  unless  all  have  a 
common  starting-point,  in  the  definition  of  similar  polyhedrons.  The 
best  course  is  assuredly  to  consider  that  theory  in  the  point  of  view  in 
whioh  it  is  employed  in  the  arts,  especially  in  sculpture ; i.  e.  to  conceive 
the  given  system  of  points,  M,  N,  P,  ....  to  have  lines,  passing  from 
them  through  a point  8,  the  pole  of  similitude,  and  prolonged  beyond  it 
to  M',  N',  P',  ....  so  that  SM',  SN',  SP',  ....  are  proportional  to 
SM,  SN,  SP,  . . . ..  Then  the  points  M',  N',  P',  ....  form  a system 
similar  to  M,  N,  P, 

The  areas  and  volumes  of  the  cylinder,  of  the  cone,  and  of  the  sphere 
must  be  deduced  from  the  areas  and  from  the  volumes  of  the  prism,  of 
the  pyramid,  and  of  the  polygonal  sector,  with  the  same  simplicity  which 
we  have  required  for  the  measure  of  the  surface  of  the  circle,  and  for  the 
same  reasons.  It  is,  besides,  the  only  means  of  easily  extending  to  conea 
and  cylinders  with  any  bases  whatever,  right  or  oblique,  those  properties 
of  cones  and  cylinders,— right  and  with  circular  bases, — which  are  ap- 
plicable to  them. 

Numerical  examples  of  the  calculations,  by  logarithms,  of  these  area* 
and  volumes,  iucluding  the  area  of  a spherical  triangle,  will  make  an- 
other sheet  to  be  presented  to  the  examiners. 

PROGRAMME  OF  GEOMETRY. 

1.  Of  PLANE  FIGURES. 

Measure  of  the  distance  of  two  points. — Two  finite  right  lines  being  given,  to  find 
their  common  measure,  or  at  leant  their  approximate  ratio. 

Of  angle*. — Eight,  acute,  obtuse  angles.— Angles  vertically  opposite  are  equal. 

Of  tnanylee.— Angles  and  sides.— The  simplest  cases  or  equality. — Elementary 
problems  on  the  construction  of  angles  and  of  triangles. 

Of  perpendicular*  and  of  ohliqvt  line*. 

Among  all  the  lines  that  cau  bo  drawn  from  a given  point  to  a given  right  line, 
the  perpendicular*  is  the  shortest,  and  the  oblique  lines  are  longer  in  proportion  to 
Vheir  divergence  from  the  foot  of  the  perpendicular. 

Properties  of  the  isosceles  triangle.— Problems  on  tracing  perpendiculars. — Di- 
vision of  a given  straight  line  into  equal  parts. 

Cases  of  equality  of  right-angled  triangles. 

Of  parallel  line $. 

Properties  of  the  angles  formed  by  two  parallels  and  a secaut— Rcci procolly,  when 
these  properties  exist  for  two  right  lines  and  a common  secant,  the  two  lines  are 
parallel.* — Through  a given  point,  to  draw  a right  line  parallel  to  a given  right  line, 
or  catting  it  at  a given  angle. — Equality  of  angles  having  their  sides  parallel  ana 
their  openings  placed  in  the  same  direction. 


* It  will  be  admitted,  aa  s postulate,  that  only  one  parallel  to  a given  right  line  can  psM 
through  a given  point. 
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Sura  of  the  angles  of  a triangle. 

The  parte  of  parallels  intercepted  between  parallels  are  equal,  and  reciprocally. 

Three  parallels  always  divide  any  two  right  lines  into  proportional  parte.  The  ratio 
of  these  parte  may  be  incommensurable. — Application  to  the  ease  in  which  a right 
line  is  drawn,  in  a triangle^  parallel  to  one  of  its  sides. 

To  find  a fourth  taffoportioual  to  tlireo  given  lines. 

The  right  line,  widen  bisects  one  of  the  angles  of  a triangle,  dividea  the  oppoaite 
aide  into  two  segments  proportional  to  the  adjacent  sidea. 


Of  similar  triangles. 

Conditions  of  similitude. — To  construct  on  a given  right  lino,  a triangle  similar  to 
a given  triangle. 

Any  number  of  right  lines,  passing  through  the  samo  point  and  met  by  two  par- 
allele,*  are  divided  by  these  parallels  into  proportional  parts,  and  divide  them  also  into 
proportional  parts. — To  divide  a given  right  line  m the  same  manner  aa  another  i* 
divided.— Division  of  a right  lino  into  canal  parts. 

If  from  the  right  angle  of  a right-angled  triangle  a perpendicular  ia  let  fall  upon 
the  hypolhenusc,  1°  this  perpendicular  will  divide  the  triangle  into  two  others  which 
will  be  similar  to  it,  and  therefore  to  each  other;  2°  it  will  divide  tho  hypothcnuio 
into  two  segments,  such  that  each  aide  of  the  right  angle  will  be  a mean  proportional 
between  the  adjacent  segment  and  the  entire  hypothenosc:  8°  the  perpendicular 
will  be  a mean  proportiouul  between  the  two  segmeute  of  the  nypotheimae. 

In  a right-angled  triangle,  the  square  of  the  number  which  expresses  the  length 
of  the  hypothenusc  Is  equal  to  tho  sum  of  the  squares  of  the  numbers  which  express 
tho  leagtna  of  the  other  two  sidos. 

The  three  sides  of  any  triangle  being  expressed  in  numbers,  if  from  tho  extremity 
of  one  of  the  aides  a perpendicular  is  let  fall  on  one  of  tho  other  sides,  the  square  of 
the  first  aide  will  be  equal  to  the  sum  of  the  squares  of  the  other  two,  minu*  twice 
the  product  of  the  aide  on  which  tho  perpendicular  is  let  full  by  tho  distance  of  that 
perpendicular  from  tho  angle  opposite  to  the  first  aide,  If  the  angle  la  acuit, and  plus 
twice  the  same  product,  if  this  angle  is  obtuse 


arullclograms. — Properties  of  their  angles  and  of  their  diagonals. 

Division  of  polygons  into  triangles. — Sum  of  their  interior  angles.— Equality  and 
construction  of  polygons. 

Similar  polygons.— Their  decomposition  into  similar  triangles.—' Tho  ritfht  lines 
similarly  situated  in  the  .two  polygons  ore  proportional  to  the  homologous  sides  of 
tbepolygons. — To  construct,  on  a given  line,  a polygon  similar  to  a given  polygon. 

•—The  perimeters  of  two  similar  polygons  are  to  each  other  aa  the  homologous  sides 
of  these  polygons. 


Of  tka  rigid  line  and  tke  circumference  of  tke  circle. 

Simultaneous  equality  of  area  and  chords  in  the  same  cirde.— The  greatest  are  has 
the  greatest  chord,  and  reciprocally.— Two  arcs  being  given  in  the  same  circle  or  In 
fiquju  circles,  to  find  the  ratio  of  their  lengths. 

Every  right  line  drawn  perpendicular  to  n chord  at  its  middle,  passes  through  ths 
centre  of  the  circle  and  through  the  middle  of  the  arc  subtended  by  the  chord. — 
Division  of  on  arc  into  two  equal  parts. — To  pass  the  circumference  of  a circle 
through  three  points  not  in  the  same  right  line. 

The  tangent  at  any  point  of  a circumference  is  perpendicular  to  the  radiua  passing 
through  that  point. 

The  arcs  intercepted  in  the  same  circle  between  two  parallel  chords,  or  botwoen  a 
tangent  and  a parallel  chord,  arc  equal. 


Measure  of  angles. 

If  from  the  smnmits  of  two  angles  two  area  of  circles  be  described  with  the  same 
radios,  the  ratio  of  the  arcs  included  between  the  aides  of  each  anglo  will  be  the 
same  ns  that  of  these  angles.— Division  of  the  circumference  into  degrees,  minutes, 
and  seconds. — Use  of  the  protractor. 

An  angle  having  its  summit  placed,  1°  at  the  centre  of  a circle ; 2°  on  the  circum- 
ference of  that  circle ; 8°  within  the  circle  between  the  centre  and  the  circumference ; 
4 o without  the  circle,  but  so  that  its  sides  cat  the  ciroumfcreuco ; to  determiua  the 
ratio  of  that  angle  to  tho  right  angle,  by  tho  consideration  of  the  are  included  be- 
tween its  aides. 

From  a given  point  without  a cirde,  to  draw  a tangent  to  that  circle. 

To  describe,  on  a given  line,  a segment  of  a cirde  capable  of  containing  a given 
angle. 
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7b  mulct  tureeyt  for  plant.  (Lever  dee  plant.) 

Tracing  a *t  might  line  on  the  ground.— Measuring  that  line  with  the  chain. 

Measuring  angle*  with  the  graphometer.— Description  of  it. 

lira  wing  the  plan  on  paper.— bcale  of  reduction.— Use  of  the  rule,  the  triangle,  and 
the  protractor. 

To  determino  the  distanoe  of  an  inacoeaeible  object,  with  or  without  tha  graph- 

Three  points,  A,  B,  C,  being  situated  on  a smooth  surface  and  represented  on  a 
map,  to  find  thereon  the  point  1*  from  which  the  distances  A B and  A C have  been 
•ecu  under  given  angles.  “ The  problem  of  the  throe  points.”  " The  Trtlinsar 
problem.” 

Of  the  contact  and  of  the  inUrteHion  of  circlet. 

Two  circles  which  pose  through  the  same  point  of  the  right  line  which  join*  their 
centres  liavo  in  common  only  that  point  in  which  they  touch;  and  reciprocally,  if 
two  circles  touch,  their  centres  and  the  point  of  contact  lie  in  the  same  right  line. 

Conditions  which  must  exist  in  order  that  two  circles  may  intersect. 

Properties  of  the  tecante  of  ike  circle. 

Two  secants  which  start  from  the  same  point  without  the  circle,  being  prolonged 
to  the  most  distant  part  of  the  circumference,  are  reciprocally  proportional  to  their 
exterior  segments.— The  tangent  is  a mean  proportional  between  the  secant  and  Its 
exterior  segment. 

Two  chords  intersecting  within  a circle  divide  each  other  into  nart*  reciprocally 
proportional.— The  line  perpendicular  to  a diameter  and  terminated  by  the  circum- 
ference, is  a mean  proportional  between  the  two  segments  of  the  diameter. 

A chord,  pacing  through  the  extremity  of  the  diameter,  is  a mean  proportional 
between  the  diameter  and  the  segment  formed  by  the  perpendicular  let  fall  from  the 
other  extremity  of  that  chord. — To  find  a mean  proportional  between  two  given  lines. 

To  divide  a lino  in  extreme  and  mean  ratio.— The  length  of  the  lino  being  given 
numerically,  to  calculate  the  numerical  value  of  each  of  the  segments. 

Of  polygons  inscribed  and  circumecribeJ  to  the  circle. 

To  inscribe  or  circumscribe  a circle  to  a given  triangle. 

Even*  regular  polygon  can  be  inscribed  and  Circumscribed  to  the  circle. 

A regular  polygon  being  inscribed  in  a circle.  1°  to  inscribe  in  the  same  circle  a 
polygon  of  twice  as  many  aides,  and  to  find  the  length  of  one  of  the  sides  of  tho 
second  polygon  ; 2°  to  circumscribe  about  the  circle  a regular  polygon  of  the  same 
number  of  sides,  and  to  express  the  side  of  the  circumscribed  polygon  by  means  of 
the  sido  of  the  corresponding  inscribed  polygon. 

To  inscribe  in  a circle  polygons  of  4,  8,  16,  81 aides. 

To  Inscribe  in  a circle  polygons  of  8,  6,  12,  24,  ...  .sides. 

To  inscribe  in  a circle  polygons  of  5,  10,  2 40 sides. 

To  inscribe  in  a circle  polygons  of  15,  80,  60 sides. 

Begular  polygons  of  the  sumo  number  of  sides  are  similar,  and  their  perimeters 
are  to  each  other  as  the  radii  of  the  cirdca  to  which  they  arc  insoribed  or  circum- 
aeribed.— The  circumference*  of  cirdee  are  to  each  other  ns  their  radii. 

To  find  the  approximate  ratio  of  the  circumference  to  tho  diameter. 

Of  the  area  of  polygons  and  qf  that  qf  the  circle. 

Two  parallelograms  of  the  same  base  and  of  tho  same  height  are  equivalent. — Two 
triangles  of  the  same  base  and  height  are  equivalent. 

The  area  of  a rectangle  and  that  of  a pumllelogrntn  are  equal  to  the  product  of  the 
base  by  the  height. — What  must  be  understood  by  that  enunciation. — The  area  o fa 
triangle  is  measured  by  half  of  the  product  of  the  base  by  the  height. 

To  transform  any  polygon  into  an  equivalent  square. — Measure  of  the  area  of  a 
polygon.— Measure  of  the  area  of  a tranexoid. 

The  square  constructed  on  the  hypothenu*e  of  a right-angled  triangle  is  equivalent 
to  the  sum  of  the  squares  constructed  on  the  other  two  sides.— The  squares  con- 
structed on  the  two  side*  of  the  right  angle  of  a right-angled  triangle’  and  on  tho 
hynothenuHO  are  to  each  other  as  the  adjacent  segments  and  entire  hvpothenuse. 

’The  areas  of  similar  polygons  are  to  each  other  as  ths  squares  of  the  homologous 
aides  of  the  polygons. 

Notion*  on  surveying  for  content  (arpenlage).— Method  of  decomposition  into  tri- 
angles.— Simpler  method  of  decomposition  into  trapezoids. — Surveyor's  cross. — 
Practical  solution,  when  the  ground  is  bounded,  in  one  or  more  parts,  by  a oorved  line. 

The  area  of  a regular  ]>olygon  la  measured  by  half  of  the  product  of  its  perimeter 
by  the  radius  of  the  inscribed  circle.— The  area  of  a circle  is  measured  by  half  of  the 
product  of  the  circumference  by  the  radius. — The  areas  of  circles  are  to  each  other 
as  the  squares  of  ths  radii. 

The  ares  of  a sector  of  a circle  is  measured  by  half  of  the  produot  of  tho  arc  by  the 

radius. — Measure  of  the  area  of  a segment  of  a circle. 
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S.  or  planes  axd  bodies  terminated  bt  plane  surfaces. 

Conditions  required  (o  render  a right  line  and  a plane  respectively  perpendicular. 

Of  all  the  lines  which  can  be  drawn  from  a given  point  to  a given  plane,  the  per- 
pendicular is  the  shortest,  and  the  oblique  lines  are  longer  in  proportion  to  tneir 
divergence  from  the  foot  of  the  perpendicular. 

Parallel  right  lines  and  plaues. — Angles  which  have  their  sides  parallel,  and  their 
openings  turned  in  the  same  direction,  are  eqnai,  although  situated  in  different 
planes. 

Dihedral  anglo.— IIow  to  measure  the  ratio  of  any  dihedral  angle  to  the  right 
dihedral  angle. 

Planes  perpendicular  to  each  other. — The  intersection  of  two  planes  perpendicular 
to  a third  plane,  is  perpendicular  to  this  third  plane. 

Parallel  piano*.— When  two  parallel  planes  are  cot  by  a third  plane  tho  intersec- 
tions arc  parallel.— Two  parallel  planes  have  their  perpendiculars  common  to  both. 

The  shortest  distance  between  two  right  lines,  not  intersecting  and  not  parallel. 

Two  right  lines  comprised  between  two  parallel  planes  are  always  divided  iuto 
proportional  parts  bya  third  plane  parallel  to  the  first  two. 

Trihedral  angle.— The  sum  of  any  two  of  the  plane  angles  which  compose  a tri- 
hedral angle  is  alwmvs  greater  than  the  third. 

The  sum  of  the  plane  angles  which  form  a convex  polyhedral  angle  is  always  less 
than  four  right  angles. 

If  two  trihedral  angles  are  formed  by  the  same  plane  angle*,  the  dihedru!  angles 
comprised  between  the  equal  plane  angles  are  equal.— There  may  be  absolute 
equality  or  simple  symmetry  between  the  two  trihedral  angles. 

Of  polyhedron*. 

If  two  tetrahedrons  have  each  a trihedral  angle  compoaed  of  equal  and  similarly 
arranged  triangles,  these  tetrahedrons  are  cqnal.  They  arc  also  equal  if  two  faces 
of  the  one  are  equal  to  two  feces  of  the  other,  are  arranged  In  the  eame  manner,  and 
form  with  each  other  the  same  dihedral  angle. 

When  the  triangles  which  form  two  homologous  trihedral  angles  of  two  tetrahe- 
drons are  similar,  each  to  euch,  and  similarly  disposed,  those  tetrahedrons  are  simi- 
lar. They  are  also  similar  if  two  feoe*  of  the  one,  making  with  each  other  tho  aame 
angle  as  two  (Wees  of  the  other,  ore  also  similar  to  these  latter,  and  are  united  by 
homologous  sides  and  summits. 

Similar  pyramids. — A plane  parallel  to  the  base  of  a pyramid  cuts  off  from  it  A 
pyramid  similar  to  it. — To  find  the  height  of  a pyramid  when  we  know  the  dimen- 
sion of  its  trunk  with  parallel  bases. 

Sections  made  in  any  two  pyramids  at  the  same  distance  from  these  summits  are 
in  a constant  ratio. 

Parallelopipedou.— Its  diagonals. 

Any  polyhedroa  can  always  be  divided  into  triangular  pyramids. — Two  bodies 
composed  of  the  aame  number  of  equal  and  similarly  disposed  triangular  pyramids, 
are  equal. 

Similar  polyhadron*. 

The  homologous  edges  of  similar  polyhedrons  are  proportional ; as  are  also  tho 
diagonals  of  the  homologous  faces  and  the  interior  diagonals  of  the  polyhedrons.— 
Thu  areas  of  similar  polyhedrons  are  as  the  squares  of  the  homologous  edges. 

Meat* re  of  oolmm **. 

Two  panuielopipedons  of  the  eamo  base  and  of  the  same  height  are  equivalent  in 
volume. 

If  a parallelogram  be  constructed  on  the  bene  of  a triangular  prism,  and  on  that 
parallelogram,  taken  os  a base,  there  be  constructed  a purallclopipodon  of  the  same 
height  as  tho  triangular  prism,  the  volume  of  this  prism  will  be  boif  of  the  volume  of 
the  parullelopipedon.— Two  triangular  prisms  of  the  same  base  and  the  same  height 
are  equivalent. 

Two  tetrahedrons  of  the  same  base  and  the  same  height  are  equivalent. 

A tetrahedron  U equivalent  to  the  third  of  the  triangular  prism  of  the  same  base 
and  the  same  height. 

The  volume  of  any  parallelopipedon  is  equal  to  the  product  of  its  base  by  lte 
height— What  must  be  understood  by  that  onuncialion. — The  volume  of  any  prism 
b equal  to  tho  product  of  its  base  by  its  height 

Tnc  volume  of  a tetrahedron  anti  that  of  any  pyramid  are  measured  by  the  third 
of  the  product  of  the  base  by  the  height 

Volume  of  the  truncatod  oblique  triangular  prism. 

The  volumes  of  two  similar  polyhedrons  are  to  each  other  as  the  cubes  of  the 
homologous  edges. 
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8.  OF  BOUND  BODIES. 

Of  the  right  cone  with  circular  base. 

Sections  parallel  to  the  base. — Having  the  dimensions  of  the  trunk  of  a eone  with 
parallel  bases,  to  find  tho  height  of  tlia  entire  cone. 

The  area  of  a right  cone  is  measured  by  half  of  the  product  of  tlie  circumference 
Of  its  circular  base  by  its  side.— Area  of  a trunk  of  a right  cone  with  parallel  bases. 

Volume  of  a pyramid  inscribed  in  tho  cone.— The  volume  of  a cone  is  measured 
by  the  third  of  the  product  of  the  area  of  Ha  base  by  its  height* 

Which  of  tho  preceding  properties  belong  to  the  cone  of  any  base  whatever! 

Of  the  right  cylinder  with  circular  base.  , 

Sections  parallel  to  the  base. 

The  area  of  the  convex  surface  of  the  right  cylinder  is  measured  bv  the  produot 
of  the  oircumferenoe  of  its  base  by  its  height.— This  is  also  true  of  the  right  cylinder 
of  any  base. 

Measure  of  the  volume  of  a prism  inscribed  in  the  cylinder. — -The  volume  of  a 
right  cylinder  is  measured  by  the  product  of  tho  area  of  its  base  by  its  height.— This 
is  also  true  of  any  cylinder,  right  or  oblique,  of  any  base  whatever. 

Of  the  rphert. 

Every  section  of  the  sphere,  made  by  a plane,  is  a circle.— Great  circles  and  small 
circles. 

In  every  snhorical  triangle  any  one  side  is  less  than  the  sum  of  the  other  two.  Tho 
shortest  path  from  one  point  to  another,  on  the  surface  of  the  sphere,  is  the  aro  of  a 
great  circle  which  joins  the  two  given  points. 

The  sum  of  the  sides  of  a spherical  triangle,  or  of  any  spherical  polygon,  is  less 
than  the  circumference  of  a great  circle. 

Poles  of  an  aro  of  a great  or  amall  circle. — They  serve  to  trace  arcs  of  circles  on 
the  sphere. 

Every  plane  perpendicular  to  the  extremity  of  a radius  is  tangent  to  tho  sphere. 

Measure  of  the  angle  of  two  arc*  of  great  circles. 

Properties  of  the  polar  or  supplementary  triangle. 

Two  spherical  triangles  situated  on  the  same  sphere,  or  on  equal  spheres,  are  equai 
in  all  their  parts,  1°  when  they  have  an  equal  angle  included  between  sidos  respect- 
ively equal;  2°  when  they  have  an  equal  side  adjacent  to  two  angles  respectively 
equal ; 8°  when  they  are  mutually  equilateral ; 4°  when  they  are  mutually  equiangu- 
lar. In  these  different  cases  tho  triangles  may  be  equal,  or  merely  symmetrical. 

The  sum  of  the  angles  of  any  spherical  triangle  is  less  than  six,  and  greater  than 
two.  right  angles. 

The  June  is  to  the  surface  of  the  sphere  as  the  angle  of  that  lune  is  to  four  right  angles. 

Two  symmetrical  spherical  triangles  are  equivalent  in  surface. 

Tho  area  of  a spherical  triangle  is  to  that  of  the  whole  sphere  as  the  excess  of  the 
aura  of  its  angles  above  two  right  angles  is  to  eight  right  angles. 

\\  hen  a portion  of  a regular  {Polygon,  inscribed  in  the  generating  circle  of  the 
sphere,  turns  around  the  diameter  of  that  circle,  the  convex  area  engendered  is 
measured  by  the  product  of  its  height  by  the  circumference  of  the  circle  inscribed 
in  the  generating  polygon. — The  volumo  of  the  corresponding  polygonal  sector  is 
measured  by  the  area  thus  described,  multiplied  by  the  third  or  the  radius  of  the 
inscribed  circle. 

The  surface  of  a spherical  *onc  is  equal  to  tho  height  of  that  tone  multiplied  by 
the  circumference  of  a great  circle.— The  surface  of  the  sphore  is  quadruple  that  of 
a peat  circle. 

Every  spherical  sector  is  measured  by  tho  zone  which  forms  its  base,  multiplied 
by  the  third  of  the  radius.  The  whole  sphere  is  measured  by  its  surface  multiplied 
by  the  third  of  its  radius. f • r 


* The  volume  of  the  cone  is  derived  from  that  of  the  pyramid ; and  it  is  to 
be  noted  that  the  demonstration  applies  to  the  cone  with  closed  base,  whatever 
tho  figure  of  that  base. 

t Numerical  examples  on  the  areas  and  volumes  sf  the  round  bodies,  Includ- 
ing the  area  of  a spherical  triangle,  will  be  required  by  the  examiners.  The 
calculations  will  be  made  by  logarithms. 


Digitized  by  Google 


INSTRUCTION  IN  MATHEMATICS. 


31 


III.  ALGXBRA. 

Algebra  is  not,  as  are  Arithmetic  and  Geometry,  indispensable  to 
every  one.  It  should  be  very  sparingly  introduced  into  the  general  ed- 
ucation of  youth,  and  we  would  there  willingly  dispense  with  it  entirely, 
excepting  logarithms,  if  this  would  benefit  the  study  of  arithmetic  and 
geometry.  The  programme  of  it  which  we  are  now  to  give,  considers  it 
purely  iu  view  of  its  utility  to  engineers,  and  we  will  carefully  eliminate 
every  thing  not  necessary  for  them. 

Algebraical  calculation  presents  no  serious  difficulty,  when  its  students 
become  well  impressed  with  this  idea,  that  every  letter  represents  a 
number ; and  particularly  when  the  consideration  of  negative  quantities 
is  not  brought  in  at  the  outset  and  in  an  absolute  manner.  These  quan- 
tities and  their  properties  should  not  be  introduced  except  as  the  solution 
of  questions  by  means  of  equations  causes  their  necessity  to  be  felt,  either 
for  generalizing  the  rules  of  calculation,  or  for  extending  the  meaning  of 
the  formulas  to  which  it  leads.  Clairaut  pursues  this  course.  He 
says,  “ I treat  of  the  multiplication  of  negative  quantities,  that  dangerous 
shoal  for  both  scholars  and  teachers,  only  after  having  shown  its  necessi- 
ty to  the  learner,  by  giving  him  a problem  in  which  he  has  to  consider 
negative  quantities  independently  of  any  positive  quantities  from  which 
they  are  subtracted.  When  I have  arrived  at  that  point  iu  the  problem 
where  I have  to  multiply  or  divide  negative  quantities  by  one  another, 
I take  the  course  which  was  undoubtedly  taken  by  the  first  analysts  who 
have  had  those  operations  to  perform  and  who  have  wished  to  follow  a 
perfectly  sure  route : I seek  for  a solution  of  the  problem  which  does  not 
involve  these  operations ; I thus  arrive  at  the  result  by  reasonings  which 
admit  of  no  doubt,  and  I thus  see  what  those  products  or  quotients  of 
negative  quantities,  which  had  given  me  the  first  solution,  must  be.” 
Bezout  proceeds  in  the  same  way. 

We  recommend  to  teachers  to  follow  these  examples ; not  to  speak  to 
their  pupils  about  negative  quantities  till  the  necessity  of  it  is  felt,  and 

•The  true  distinction  between  Aloksra  Rnd  AatrHMBTtc  la  ao  commonly  overlooked  that 
It  may  be  well  to  praaent  It  here,  in  the  wortla  of  Comte.  u The  complete  aolution  of  every 
quretion  of  calculation  ia  neceaaarlly  composed  of  two  auceeoaire  parts,  which  hare  essentially 
distinct  natures.  In  the  fine,  the  object  la  to  transform  the  proposed  equations,  so  as  to  make 
apparent  the  manner  in  which  the  unknown  quantities  are  formed  by  the  known  ones:  it  Is 
this  which  constitutes  the  Algebraic  question.  In  the  second,  our  object  is  to  find  the  value 
of  the  formulas  thus  obtained  ; that  is,  to  determine  directly  the  values  of  the  numbers  sought* 
which  are  already  represented  by  certain  explicit  functions  of  given  numbers;  this  Is  the 
Arithmetical  question.  Thus  the  atopping-poiut  of  the  algebraic  part  of  the  solution  becomes 
the  starting-point  of  the  arithmetical  part. 

**  Alossra  may  therefore  be  defined  as  having  for  Its  object  the  resolution  of  equations  f 
taking  this  expression  In  its  foil  logical  meaniug.  which  signifies  the  transformation  of  imptioit 
functions  into  equivalent  explicit  ones.  Iu  the  same  way  AainutBTic  may  be  defined  as  in- 
taniled  for  the  determination  of  the  values  of  functions.  Henceforth.  therefore,  ws  may  call 
Alabbra  the  Cahcutusqf  functions,  and  AairaatBTM  the  Calculus  of  Volute.” 
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when  they  have  become  familiar  with  algebraic  calculation ; and  above 
all  not  to  lose  precious  time  in  obscure  discussions  and  demonstrations, 
which  the  best  theory  will  never  teach  students  so  well  as  numerous  ap- 
plies lions. 

It  has  been  customary  to  take  up  again,  in  algebra,  the  calculus  of 
.fractions,  so  as  to  generalize  the  explanations  given  in  arithmetic,  since 
the  terms  of  literal  fractions  may  be  any  quantities  whatsoever.  Rigor- 
ously, this  may  be  well,  but  to  save  time  we  omit  this,  thinking  it  bet- 
ter to  employ  this  time  in  advancing  and  exercising  the  mind  on  new 
truths,  rather  than  in  returning  continually  to  rules  already  given,  in  or- 
der to  imprint  a new  degree  of  rigor  on  their  demonstration,  or  to  give 
them  an  extension  of  which  no  one  doubts. 

The  study  of  numerical  equations  of  the  first  degree,  with  one  or  sev- 
eral unknown  quantities,  must  bo  made  with  great  care.  We  have  re- 
quired the  solution  of  these  equations  to  be  made  by  the  method  of  tub- 
ttitulion.  We  have  done  this,  not  only  because  this  method  really  com- 
prehends the  other*,  particularly  that  of  companion,  but  for  this  farther 
reason.  In  treatises  on  algebra,  those  equations  alone  are  considered 
whose  numerical  coefficients  and  solutions  are  very  simple  numbers.  It 
then  makes  very  little  difference  what  method  is  used,  or  in  what  order 
the  unknown  quantities  are  eliminated.  But  it  is  a very  different  thing 
in  practice,  where  the  coefficients  are  complicated  numbers,  given  with 
decimal  parts,  and  where  the  numerical  values  of  these  coefficients  may 
be  very  different  in  the  same  equation,  some  being  very  great  and  some 
very  small.  In  such  cases  the  method  of  subilitution  can  alone  be  em- 
ployed to  advantage,  and  that  with  the  precaution  of  taking  the  value 
of  the  unknown  quantity  to  be  eliminated  from  that  equation  in  which 
it  has  relatively  the  greatest  coefficient.  Now  the  method  of  companion 
is  only  the  method  of  substitution  put  in  a form  in  which  these  precau- 
tions cannot  be  observed,  so  that  in  practice  it  will  give  bad  results  with 
much  labor. 

1 The  candidates  must  present  to  the  examiners  the  complete  calcula- 
tions of  tho  resolution  of  four  equations  with  four  unknown  quantities, 
made  with  all  the  precision  permitted  by  the  logarithmic  tables  of  Callst, 
and  the  proof  that  that  precision  has  been  obtained.  The  coefficients 
must  contain  decimals  and  be  very  different  from  one  another,  and  tho 
elimination  must  be  effected  with  the  above  precautions. 

The  teaching  of  the  present  day  disregards  too  much  the  applicability 
of  the  methods  given,  provided  only  that  they  be  elegant  in  their  form ; 
so  that  they  have  to  be  abandoned  and  changed  when  the  pupils  enter 
on  practice.  This  disdain  of  practical  utility  was  not  felt  by  our  great 
mathematicians,  who  incessantly  turned  their  attention  towards  applica- 
% * »*•  •»'  */  ***•••*- \ %+  ...  * * 
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tious.  Thus  the  illustrious  Lagrange  made  suggestions  like  those  just 
given ; and  Laplace  recommended  the  drawing  of  curves  for  solving  di- 
rectly all  kinds  of  numerical  equations.  • 

As  to  literal  equations  of  the  first  degree,  we  call  for  formulas  suffi- 
cient for  the  resolution  of  equations  of  two  or  three  unknown  quantities. 
Bezout’s  method  of  elimination  must  be  given  as  a first  application  of  that 
fruitful  method  of  indeterminates.  The  general  discussion  of  formulas 
will  be  confined  to  the  case  of  two  unknown  quantities.  The  discussion 
of  three  equations  with  three  unknown  quantities,  x,  y,  and  r,  in  which 
the  terms  independent  of  the  unknown  quantities  are  null,  will  be  made 
directly,  by  this  simple  consideration  that  the  system  then  really  includes 
only  two  unknown  quantities,  to  wit,  the  ratios  of  x and  y,  for  example, 
to  s. 

The  resolution  of  inequalities  of  the  first  degree  with  one  or  more  un- 
known quantities,  was  added  to  equations  of  the  first  degree  some  years 
ago.  We  do  not  retain  that  addition. 

The  equations  of  the  second  degree,  like  the  first,  must  be  very  care- 
fully given.  In  dwelling  on  the  case  where  the  coefficient  of  i*  con- 
verges towards  zero,  it  will  be  remarked  that,  when  the  coefficient  is  very 
small,  the  ordinary  formula  would  give  one  of  the  roots  by  the  difference 
of  two  numbers  almost  equal ; so  that  sufficient  exactness  could  not  be 
obtained  without  much  labor.  It  must  be  shown  how  that  inconvenience 
may  be  avoided. 

It  is  common  to  meet  with  expressions  of  which  the  maximum  or  the 
minimum  can  be  determined  by  the  consideration  of  an  equation  of  the 
second  degree.  We  retain  the  study  of  them,  especially  for  the  benefit 
those  who  will  not  have  the  opportunity  of  advancing  to  the  general 
theory  of  maxima  and  minima. 

Tire  theory  of  the  algebraic  calculation  of  imaginary  quantities,  given 
A priori,  may,  on  the  contrary,  be  set  aside  without  inconvenience.  It 
is  enough  that  the  pupils  know  that  the  different  powers  of  1 con- 
tinually reproduce  in  turn  one  of  these  four  values,  ±1,  T.  We 

will  Bay  as  much  of  the  calculation  of  the  algebraic  values  of  radicals, 
which  is  of  no  use.  The  calculation  of  their  arithmetical  values  will 
alone  be  demanded.  In  this  connection  will  be  taught  the  notation  of 
fractional  exponents  and  that  of  negative  exponents. 

The  theory  of  numbers  has  taken  by  degrees  a disproportionate  de- 
velopment in  the  examinations  for  admission ; it  is  of  no  use  in  practice, 
and,  besides,  constitutes  in  the  pure  mathematics  a science  apart 
The  theory  of  continued  fractions  at  first  seems  more  useful.  . It  is 
employed  in  the  resolution  of  algebraic  equations,  and  in  that  of  the  e»- 
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ponential  equation  cf—b.  But  these  methods  are  entirely  unsuited  to 
practice,  and  we  therefore  omit  this  theory. 

The  theory  of  series,  on  the  contrary,  claims  some  farther  develop- 
ments. Series  are  continually  met  with  in  practice ; they  give  the  best 
solutions  of  many  questions,  and  it  is  indispensable  to  know  in  what 
circumstances  they  can  be  safely  employed. 

We  have  so  often  insisted  on  the  necessity  of  teaching  students  to 
calculate,  as  to  justify  the  extent  of  the  part  of  the  programme  relating 
to  logarithms.  We  have  suppressed  the  inapplicable  method  of  determ- 
ining logarithms  by  continued  fractions,  and  have  substituted  the  em- 
ployment of  the  series  which  gives  the  logarithm  of  n+ 1,  knowing  that 
of  n.  To  exercise  the  students  in  the  calculation  of  the  series,  they 
should  be  made  to  determine  the  logarithms  of  the  numbers  from  1 to 
10,  from  101  to  110,  and  from  10,000  to  10,010,  the  object  of  these 
last  being  to  show  them  with  what  rapidity  the  calculation  proceeds 
when  the  numbers  are  large ; the  first  term  of  the  series  is  then  suffi- 
cient, the  variations  of  the  logarithms  being  sensibly  proportional  to  the 
variations  of  the  numbers,  within  the  limits  of  the  necessary  exactness. 
In  the  logarithmic  calculations,  the  pupils  will  be  exercised  in  judging 
of  the  exactness  which  they  may  hare  been  able  to  obtain : the  consid- 
eration of  the  numerical  values  of  tho  proportional  parts  given  in  the 
tables  is  quite  sufficient  for  this  purpose,  and  is  beside  the  only  one 
which  can  be  employed  in  practice. 

The  use  of  the  sliding  rule,  which  is  merely  an  application  of  loga- 
rithms, gives  a rapid  and  portable  means  of  executing  approximately  a 
great  number  of  calculations  which  do  not  require  great  exactness.  We 
desire  that  the  use  of  this  little  instrument  should  bo  made  familiar  to 
the  candidates.  This  is  asked  for  by  all  the  professors  of  the  “ School 
of  application,”  particularly  those  of  Toj>ography,  of  Artillery,  of  Con 
struction,  and  of  Applied  Mechanics,  who  have  been  convinced  by  expe- 
rience <ft  the  utility  of  this  instrument,  which  has  the  greatest  possible 
analogy  with  tables  of  logarithms. 

Before  entering  on  the  subjects  of  higher  algebra,  it  should  be  remem- 
bered that  the  reductions  of  the  course  which  we  have  found  to  be  so 
urgent,  will  be  made  chiefly  on  it.  The  general  theory  of  equations  has 
taken  in  the  examinations  an  abnormal  and  improper  development,  not 
worth  the  time  which  it  costs  the  students.  We  may  add,  that  it  is 
very  rare  to  meet  a numerical  equation  of  a high  degree  requiring  to  be 
resolved,  and  that  those  who  have  to  do  this,  take  care  not  to  seek  its 
roots  by  the  methods  which  they  have  been  taught.  These  methods 
moreover  are  not  applicable  to  transcendental  equations,  which  are 
much  more  frequently  found  in  practice. 
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The  theory  of  the  greatest  common  algebraic  divisor,  in  its  entire 
generality,  ia  of  no  use,  even  in  pure  science,  unless  in  the  elimination 
between  equations  of  any  degree  whatever.  But  this  last  subject  being 
omitted,  the  greatest  common  divisor  is  likewise  dispensed  with. 

It  is  usual  in  the  general  theory  of  algebraic  equations  to  consider  the 
derived  polynomials  of  entire  functions  of  x.  These  polynomials  are  in 
fact  useful  in  several  circumstances,  and  particularly  in  the  theory  of 
equal  roots ; and  in  analytical  geometry,  they  serve  for  tbe  discussion  of 
curves  and  the  determination  of  their  tangents.  But  sinoe  transcendental 
curves  are  very  often  encountered  in  practice,  we  give  in  our  programme 
the  calculation  of  the  derivatives  of  algebraic  and  fractional  functions, 
and  transcendental  functions,  logarithmic,  exponential,  and  circular.  This 
has  been  long  called  for,  not  only  because  it  must  be  of  great  assistance 
in  tbe  teaching  of  analytical  geometry,  but  also  because  it  will  facilitate 
the  elementary  study  of  the  infinitesimal  calculus. 

We  have  not  retrenched  any  of  the  general  ideas  on  the  composition 
of  an  entire  polynomial  by  means  of  factore  corresponding  to  its  roots. 
We  retain  several  theorems  rather  because  they  contain  the  germs  of 
useful  ideas  than  because  of  their  practical  utility,  and  therefore  wish  the 
examiners  to  restrict  themselves  scrupulously  to  the  programme. 

The  essential  point  in  practice  is  to  be  able  to  determine  conveniently 
an  incommensurable  root  of  an  algebraic  or  transcendental  equation, 
wheu  encountered.  Let  us  consider  first  an  algebraic  equation. 

All  the  methods  which  have  for  their  object  to  separate  tbe  roots,  or 
to  approximate  to  them,  begin  with  the  substitution  of  the  series  of  con- 
secutive whole  numbers,  in  the  first  member  of  the  equation.  The  direct 
substitution  becomes  exceedingly  complicated,  when  the  numbers  sub- 
stituted become  large.  It  may  be  much  shortened,  however,  by  dedu- 
cing the  results  from  one  another  by  means  of  their  differences,  and 
guarding  against  any  possibility  of  error,  by  verifying  some  of  those  re- 
sults, those  corresponding  to  the  numbers  easiest  to  substitute,  such  ns 
±10,  ±20.  The  teacher  should  not  fail  to  explain  this  to  his  pupils. 

Still  farther : let  us  suppose  that  we  have  to  resolve  an  equation  of 
the  third  degree,  and  that  we  have  recognized  by  the  preceding  calcula- 
tions the  necessity  of  substituting,  between  the  numbers  2 and  3,  num- 
bers differing  by  a tenth,  either  for  the  purpose  of  continuing  to  effect 
the  separation  of  the  roots,  or  to  approximate  nearer  to  a root  comprised 
between  2 and  3.  If  we  knew,  for  the  result  corresponding  to  the  sub- 
stitution of  2,  the  first,  second,  and  third  differences  of  the  results  of  the 
new  substitutions,  we  could  thence  deduce  those  results  themselves  with 
as  much  simplicity,  as  in  the  case  of  the  whole  numbers.  The  new  third 
difference,  for  example,  will  be  simply  the  thousandth  part  of  the  old 
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third  difference.  We  may  also  remark  that  there  is  no  possibility  of  er- 
ror, since,  the  numbers  being  deduced  from  one  another,  when  we  in  this  * 
way  arrive  at  the  result  of  the  substitution  of  3,  which  has  already  been 
calculated,  the  whole  work  will  thus  be  verified. 

• Let  us  suppose  again  that  we  have  thus  recognized  that  the  equation 
has  a root  comprised  between  2.3  and  2.4 ; we  will  approximate  stiff 
nearer  by  substituting  intermediate  numbers,  differing  by  0.01,  and  em- 
ploying the  course  just  prescribed.  As  soon  as  the  third  differences  can 
be  neglected,  the  calculation  will  be  finished  at  once,  by  the  consideration 
of  an  equation  of  the  second  degree  ; or,  if  it  is  preferred  to  continue  the 
approximations  till  the  second  differences  in  their  turn  may  be  neglected, 
the  calculation  will  then  be  finished  by  a simple  proportion. 

When,  in  a transcendental  equation  /(X)=0,  we  have  substituted  in 
/(X)  equidistant  numbers,  sufficiently  near  to  each  other  to  allow  the 
differences  of  the  results  to  be  neglected,  commencing  with  a certain 
order,  the  4th,  for  example,  we  may,  within  certain  limits  of  r,  replace 
the  transcendental  function  by  an  algebraic  and  entire  function  of  jr,  aud 
thus  reduce  the  search  for  the  roots  of / (X)=0  to  the  preceding  theory. 

Whether  the  proposed  equation  be  algebraic  or  transcendental,  we 
can  thus,  when  we  have  obtained  one  root  of  it  with  a suitable  degree 
of  exactness,  continue  tbe  approximation  by  the  method  of  Newton. 


PROGRAMME  OP  ALGEBRA. 

Alubraic  calculation. 

Addition  and  subtraction  of  polynomials. — Reduction  of  similar  terms. 

Multiplication  of  monomials.— L*e  of  exponent*. — Multiplication  of  polynomials. 
Rule  of  the  signs.— To  arrange  a polynomial. — Homogeneous  polynomials.' 

Division  of  monomials.  Exponent  zero. — Division  of  polynomials.  How  to  know 
if  the  operation  will  not  terminato. — Division  of  polynomials  when  the  dividend 
eon  tains  a letter  which  is  not  fooud  in  the  divisor. 

Equation*  of  the  firtt  dear**. 

Resolution  of  numerical  equations  of  the  first  degree  with  one  or  several  unknown 

fuantities  by  the  method  of  substitution. — Verification  of  the  values  of  the  uq- 
nown  quantities  and  of  the  decree  of  their  exactness. 

Of  cases  of  impossibility  or  of  indetermination. 

Interpretation  of  negative  values. — Use  and  calculation  of  negative  quantities. 
Investigation  of  general  formulas  for  obtaining  the  veluee  of  the  unknown  quan* 
title*  iu  a system  of  equations  of  the  first  degree  with  two  or  three  unknown  quan- 
tities.—Method  of  Bexout. — Completo  discussion  of  these  formulas  for  the  case  of 
two  unknown  quantities.— Symbols  " and— 

Discussion  of  three  equations  with  three  unknown  quantities,  in  which  the  terms 
independent  of  the  unkuown  quantities  are  null. 

Equation*  of  tA*  ucond  degree  with  on*  unknown  quantity. 

Calculus  of  radicals  of  the  second  degree. 

Resolution  of  an  equation  of  the  second  degree  with  one  unknown  quantity.-^ 

Double  solution. — Imaginary  values. 

When,  In  the  equation  ar+  Ar  + c=0,  a converges  towards  0,  one  of  the  root* 
Increases  indefinitely. — Numerical  calculation  of  the  two  roots,  when  a is  very  small. 

Decomposition  of  the  trinomial  uf+px  + q into  factors  of  tlie  first  degree. — Rela- 
tions between  the  coefficient*  and  the  roots  of  the  equation  «*+yw-f  f *^0. 
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Trinomial  equations  reducible  to  the  eecond  degree. 

Of  the  maxima  and  minima  whieh  can  be  determined  bj  equations  of  the  eecond 


degree. 

Oaiau! 


elation  of  the  anUmutical  values  of  radicals. 

Fractional  exponents. — Negative  exponents. 

Of  n rise. 

Geometrical  progressions — Summation  of  the  terms. 

What  we  call  a series — Convergence  and  divergence. 

A geometrical  progression  is  convergeut,  when  the  ratio  is  smaller  than  unity : 
diverging,  when  it  is  greater. 

The  terms  of  a aeries  uav  decrease  indefinitely  and  the  series  not  be  converging. 
A aeries,  all  the  terms  of  which  are  positive,  is  converging,  when  the  ratio  of  one 
term  to  the  preceding  one  tends  towards  a limit  smaller  than  unity,  in  proportion  as 
the  index  of  thorank  of  that  term  increases  indefinitely. — The  series  is  diverging 
when  this  limit  is  greater  than  unity.  There  ia  uncertainty  when  it  is  equal  to  unity. 

In  general,  when  the  terms  of  a series  decrease  indefinitely,  and  arc  alternately 
positive  and  negative,  tho  scries  is  converging. 

Combinations,  arrangements,  and  permutations  of  m letters,  when  each  combina- 
tion must  not  contain  the  same  letter  twice. 

Development  of  the  entire  and  positive  powers  of  a binomial. — General  terms. 
Development  of  («  4*  bj  - 1 )". 

Limit  towards  which  (1  4-  A)"  tends,  when  m increases  Indefinitely. 

^ Summation  of  piles  of  balls. 

Of  logarithm*  and  of  their  vmi. 

All  numbers  can  be  prodoeod  by  forming  all  the  powers  of  any  positive  number, 
greater  or  leas  than  on *. 

General  properties  of  logarithms. 

When  numbers  are  in  geometrical  progression,  their  logarithms  are  in  arithmetical 

progression. 

How  to  pass  from  one  system  of  logarithms  to  soother  system. 

Calculation  of  logarithms  by  means  of  the  aeries  which  gives  the  logarithm  of 

• 4- 1,  knowing  that  of  n. — Calculation  of  Napierian  logarithms. — To  deduoe  from 
them  those  of  Briggs.  Modulus. 

Use  of  logarithms  whose  base  is  10. — Characteristics.— Negative  characteristics. 
Logarithms  entirely  negative  are  not  nsed  in  calculation. 

A number  being  giveu,  how  to  find  its  logarithm  in  the  tables  of  Collet.  A loga- 
rithm being  giveu{  now  to  find  the  number  to  which  It  belongs. — Use  of  the  propor- 
tional ports. — Their  application  to  appreciate  the  exactness  for  which  wo  can  answer. 
Employ  ment  of  the  sliding  rule. 

Besolution  of  exponential  equations  by  means  of  logarithms. 

Compound  interest.  Annuities. 

Derived  function*. 

Development  of  an  entire  function  F f*4-  A)  of  the  binomial  (<r  + A).— Derivative 
of  an  entire  function.— To  return  from  the  derivative  to  the  fbnetion. 

The  derivative  of  a function  of  * is  the  limit  towards  which  tends  the  ratio  of  the 
Increment  of  the  function  to  the  increment  A of  the  variable,  in  proportion  as  A 

tends  towards  aero. 

Derivatives  of  trigonometric  functions. 

Derivatives  of  exponentials  and  of  logarithms. 

Buies  to  find  the  derivative  of  a sum,  of  s product,  of  a power,  of  a quotient  af 

functions  of*,  the  derivatives  of  which  are  known. 

Of  th*  numerical  r**olution  of  equation*. 

Changes  experienced  by  sn  entire  function  /(*)  when  x varies  in  s continuous 
manne  r — When  two  numbers  a and  b substituted  in  an  entire  function  f(x)g\r% 
results  with  contrary  signs,  the  equation/ f*)  = 0 has  at  least  one  real  root  not  com- 
prised between  a and  ft.  This  property  subsists  for  every  species  of  function  which 
remains  continuous  for  all  the  values  of  z comprised  between  a and  ft. 

An  algebraic  equation  of  uneven  degree  has  at  least  ono  real  root— An  algebraic 
equation  of  even  decree,  whoee  last  term  is  negative,  bos  at  least  two  real  roots. 
Every  equation /(*)  as  0,  with  coefficients  either  real  or  imaginary  of  the  form 

• 4-  by/  — l,  admits  of  s real  or  imaginary  root  of  the  same  form.  [Only  the  enunci- 
ation, and  iot  the  dembnst ration  ortbi*  theorem,  Is  required.] 
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If  a Ib  a root  of  an  algebraic  equation,  the  fin*t  member  ia  divisible  by  at -a.  An 
algebraic  equation  of  the  mlk  degree  has  always  tn  roots  reel  or  imaginary,  and  it 
cannot  admit  more.— Decomposition  of  the  flr»t  members  into  factors  of  the  first 
degree.  Relations  between  the  coefficients  of  an  algebraic  equation  aud  its  roots. 

When  au  algebraic  equation  whose  coefficients  are  real,  admits  an  imaginary  root 
of  the  form  a + bV—  I,  it  has  also  for  a root  the  conjugate  expression  a — b^—  1. 

In  an  algebraic  expression,  complete  or  incomplete,  the  number  of  the  positive 
roots  cannot  surpass  the  number  of  the  variations ; consequence,  for  negative 
roots. 

Investigation  of  the  product  of  the  factors  of  the  first  degree  common  to  two  en- 
tire functions  of  x, — Determination  of  the  roots  common  to  two  equations,  the  first 
members  of  which  are  entire  functions  of  the  unknown  quantity. 

By  what  character  to  recognize  that  an  algebraic  equation  has  equal  roots. — ITow 
wo  then  bring  its  resolution  to  that  of  several  others  of  lower  degree  and  of  unequal 
roots. 

Investigation  of  the  commensurable  roots  of  an  algebraio  equation  with  entirs  co- 
efficients. 

When  a series  of  equidistant  numbers  is  substituted  in  an  entire  function  of  tho 
♦a®  degree,  and  differences  of  different  orders  between  the  results  are  formed,  tho 
differences  of  the  order  are  constant. 

Application  to  the  separation  of  the  roots  of  an  equation  of  the  third  degree. — 
Having  the  results  of  the  substitution  of  — 1,  0,  ana  -f  1,  to  dednoe  therefrom,  by 
means  of  differences,  those  of  all  other  whole  numbers,  positive  or  negative.— The 
progress  of  the  calculation  leads  of  itself  to  the  limits  of  the  roots. — Graphical  rep- 
resentation of  this  method. 

Substitution  of  numbers  equidistant  by  a Unth,  between  two  consecutive  whole 
numbers,  when  the  inspection  of  the  first  results  has  shown  its  necessity. — This 
substitution  ia  effected  directly,  or  by  means  of  new  differences  deduced  from  the 
preceding.  ^ 

Dow  to  determine,  in  continuing  the  approximation  towards  a root,  at  what  mo- 
ment the  consideration  of  the  first  difference  is  sufficient  to  give  that  root  with  all 
desirable  exactness,  by  a simple  proportion. 

The  preceding  method  becomes  applicable  to  the  investigation  of  the  roots  of  a 
transcendental  equation  X = 0,  when  there  have  been  substituted  in  the  first  mem- 
ber, numbers  equidistant  and  sufficiently  near  to  allow  the  differences  of  ths  results 
to  be  considered  ss  constant,  starting  from  a certain  order.— Formulas  of  interpo- 
lation. 

Having  obtained  a root  of  an  algebraio  or  transcendental  equation,  with  a certain 
degree  of  approximation,  to  approximate  still  farther  by  the  method  of  Newton. 

Resolution  of  two  numerical  equations  of  the  second  degree  with  two  unknown 
quantities. 

Decomposition  of  rational  fractions  into  simple  fractions. 


IT.  TRIGONOMETRY. 

In  explaining  the  use  of  trigonometrical  tables,  the  pupil  must  be  able 
to  tell  with  what  degree  of  exactness  an  angle  can  be  determined  by  the 
logarithms  of  any  of  its  trigonometrical  lines.  The  consideration  of  the 
proportional  parts  will  be  sufficient  for  this.  It  will  thus  be  seen  that  if 
the  tine  determines  perfectly  a small  angle,  the  degree  of  exactness, 
which  may  be  expected  from  the  use  of  that  line,  diminishes  as  tho  angle 
increases,  and  becomes  quite  insufficient  in  the  neighborhood  of  90  de- 
grees. It  is  the  reverse  for  the  cotine , which  may  serve  very  well  to  rep- 
resent an  angle  near  90  degrees,  while  it  would  be  very  inexAct  for 
small  angles.  We  see,  then,  that  in  our  applications,  we  should  distrust 
those  formulas  which  give  an  angle  by  its  siue  or  cosine.  The  tangent 
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being  alone  exempt  from  these  difficulties,  we  should  seek,  as  far  a*  pos- 
sible, to  resolve  all  questions  by  means  of  it.  Thus,  let  us  suppose  that 
we  know  the  hypotheuuse  and  one  of  the  sides  of  a right-angled  trian- 
gle, the  direot  determination  of  the  included  angle  will  be  given  by  a 
cosine,  which  will  be  wanting  in  exactness  if  the  hypothenuse  of  the  tri- 
angle does  not  differ  much  from  the  given  side.  In  that  case  wo  should 
begin  by  calculating  the  third  side,  and  then  use  it  with  the  first  side  to 
determine  the  desired  angle  by  means  of  its  tangent.  When  two  sides 
of  a triangle  and  the  included  angle  are  given,  the  tangent  of  the  half 
difference  of  the  desired  angles  may  be  calculated  with  advantage ; but 
we  may  also  separately  determine  the  tangent  of  each  of  them.  When 
the  three  sides  of  a triangle  are  given,  the  best  formula  for  calculating 
an  angle,  and  the  only  one  never  at  fault,  is  that  which  gives  the  tan- 
gent of  half  of  it 

The  surveying  for  plans,  taught  in  the  course  of  Geometry,  employing 
only  graphical  methods  of  calculation,  did  not  need  any  more  accurate 
instruments  than  the  chain  and  the  graphometer ; but  now  that  trigo- 
nometry furnishes  more  accurate  methods  of  calculation,  the  measure- 
ments on  the  ground  require  more  precision.  Hence  the  requirement 
for  the  pupil  to  measure  carefully  a base,  to  use  telescopes,  verniers,  etc, 
and  to  make  the  necessary  calculations,  the  ground  being  still  considered 
as  plane.  But  as  these  slow  and  laborious  methods  can  be  employed  for 
only  the  principal  points  of  the  survey,  the  more  expeditious  means  of 
the  plane-table  and  compass  will  be  used  for  the  details. 

In  spherical  trigonometry,  all  that  will  be  needed  in  geodesy  should 
be  learned  before  admission  to  the  school,  so  that  the  subject  will  not 
need  to  be  again  taken  up.  We  have  specially  inscribed  in  the  pro- 
•r  gramme  the  relations  between  the  angles  and  sides  of  a right-angled 
triangle,  which  must  be  known  by  the  students ; they  are  those  which 
occur  in  practice.  In  tracing  the  course  to  be  pursued  in  the  resolution 
of  the  three  cases  of  any  triangles,  we  have  indicated  that  which  is  in 
feet  employed  in  the  applications,  and  which  is  the  most  convenient 
As  to  the  rest,  ambiguous  cases  never  occur  in  practice,  and  therefore 
we  should  take  care  not  to  speak  of  them  to  learners. 

In  surveying,  spherical  trigonometry  will  now  allow  us  to  consider 
cases  in  which  the  signals  are  not  all  in  the  same  plane,  and  to  operate 
on  uneven  ground,  obtain  its  projection  on  the  plane  of  the  horizon,  and 
at  the  same  time  determine  differences  of  level 

It  may  be  remarked  that  Descriptive  Geometry  might  supply  the  place 
of  spherical  trigonometry  by  a graphical  construction,  but  the  degree  of 
exactitude  of  the  differences  of  level  thus  obtained  would  be  insufficient. 
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PROGRAMME  OF  TRIGONOMETRY. 

1.  tlaxu  TRiooxoanmrr. 

Trigonometric  line#.— Thoir  ratio*  to  the  rad  in*  are  alone  considered.— Relation* 
Of  the  trigonometric  line*  of  the  aame  angle.— Expression*  of  the  aino  and  of  the 
cosine  in  function#  of  the  tangent. 

Knowing  the  ainee  and  the  cosine*  of  two  arc*  a and  b , to  find  the  *ine  and  the 
ooeine  of  thoir  autn  and  of  their  difiTcrenoc. — To  find  the  tangent  of  the  aom  or  of 
the  difference  of  two  area,  knowing  the  tangent*  of  thoee  arc*. 

Expression*  for  sin. So  and  ain.  8a ; cos.  1 a and  ooe.  8a;  tang.  8a  and  tang.  8a. 

Knowing  sin.  a or  ooe.  a,  to  calculate  ain.  4 a and  coa.  I a. 

Knowing  tang,  a,  to  calculate  tang,  I a. 

Knowing  sin.  a,  to  calculate  ain.  4 a.— Knowing  ©os.  a,  to  calculate  co*.  4 a. 

Use  of  toe  formula  cos.p  + eoa.?  = 2co*.  1 (j>-fo)coe.  4 (/>  — q\  to  render  loga- 
rithm* applicable  to  the  sum  of  two  trigonometrical  lines,  sines  or  cosines. — To  ren- 
der logarithm*  applicable  to  the  sum  of  two  tangents. 

Construction  of  the  trigonometric  table*. 

Use  in  detail  of  the  table*  of  CaUot.— Appreciation,  by  the  proportional  porta,  of 
the  degree  of  oxactneaa  In  the  calculation  or  the  angle*.— Superiority  of  the  tangent 
formulas. 

IU*olutio%  of  irvuujim*. 

Relation*  between  the  angle*  and  the  aide*  of  a right-angled  triangle,  or  of  any 
triangle  whatever. — When  the  three  angles  of  a triangle  are  given,  these  relations 
determine  only  the  ratios  of  the  aides. 

Resolution  o;  right-angled  triangle*. — Of  the  case  in  which  the  hypothenuae  and 
a aldo  nearly  equal  to  it  are  given. 

Knowing  a aide  and  two  angle*  of  any  triangle,  to  find  the  other  porta,  and  also 

the  surface  of  the  triangle. 

Knowing  two  aides  a and  & of  a triangle  and  the  included  angle  C,  to  find  the 
other  parts  and  also  the  surface  of  tho  triangle.— The  tang.  4 (A— B)  may  be  deter- 
mined; or  tang.  A and  tang.  B directly. 

Knowing  the  three  aides  a,bto,  to  find  the  angle*  and  the  surface  of  the  triangle.— 
Employment  of  the  formula  which  gives  tong,  1 A. 

Application  to  tvrtoyiny  for  plat*. 

Measurement  of  base*  with  rods. 

Measurement  of  angles.— Description  and  use  of  the  circle.— Use  of  the  telescope 
to  render  the  line  of  eight  more  preciao. — Division  of  the  circle. — Vernier*. 

Measurement  and  calculation  of  a system  of  triangles.— Reduction  of  angle*  to  the 
•entree  of  station*. 

How  to  connect  the  secondary  points  to  the  principal  system.— Use  of  the  plane 
table  and  of  the  compass. 

9.  SPHERICAL  TJMOONOMn-RT. 

Fundamental  relations  (cos.  a = cos.  b co*.  e + sin.  b sin.  ccoa.  A)  between  the  side* 
and  the  angles  of  a spherical  triangle. 

To  deduce  thence  the  relations  sin.  A : sin.  B = sin.  a : sin.  4;  oot.  a sin.  6 — cot.  A 
*5n.C  = co*.  ft  co*.  C,  and  by  tho  consideration  of  the  supplementary  triangle  cot 
A * — oo*.  B co*.  C -f*  sin.  B sin.  C co*.  a. 

Right-angled  triangles.— Formula*  cos.  a = coa.  b cos.  c ; sin.  b = ain.  a sin.  B ; tang. 
#*=  tang,  a co*.  B,  and  tang,  b — sin.  etang.  B. 

In  a right-angled  triangle  the  three  sides  are  less  than  90°,  or  else  two  of  the  side* 
are  greater  than  90°,  and  the  third  is  less.  An  angle  and  the  side  opposite  to  it  are 
both  less  than  90°,  or  both  greater. 

Resolution  of  any  triangles  whatever: 

1°  Having  given  their  tnree  sides  a.  4,  e,  or  their  three  angles  A,  B,  C. — Formula* 
tang.  4 a,  and  tang.  4 A,  calculable  by  logarithms : 

2°  Having  given  two  sides  and  tho  Included  angle,  or  two  angles  and  tho  included 
aide.— Formulas  of  Dclatnbre  : 

8°  Having  given  two  sides  and  an  angle  opposite  to  one  of  them,  or  two  angles 
and  a side  opposite  to  one  of  them.  Employment  of  an  auxiliary  angle  to  render 
the  formulas  calculable  by  logarithms. 

Applications. — Survey  of  a mountainous  country. — Reduction  of  the  base  and  of 
the  angles  to  the  horizon. — Determination  of  difference*  of  level. 

Knowing  the  latitude  and  tho  longitude  of  two  points  on  tho  surfiaoe  of  the  earth, 
to  find  the  distance  of  those  points. 
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The  important  property  of  homogeneity  must  be  given  with  clearness 
and  simplicity. 

The  transformation  of  co-ordinates  must  receive  some  numerical  ap- 
plications, which  are  indispensable  to  make  the  student  clearly  see  the 
meaning  of  the  formulas. 

The  determination  of  tangents  will  be  effected  in  the  most  general 
manner  by  means  of  the  derivatives  of  the  various  functions,  which  we 
inserted  in  the  programme  of  algebra.  After  having  shown  that  this 
determination  depends  on  the  calculation  of  the  derivative  of  the  ordi- 
nate with  respect  to  the  abscissa,  this  will  be  used  to  simplify  the  inves- 
tigation of  the  tangent  to  curves  of  the  second  degree  and  to  curves 
whose  equations  contain  transcendental  functions.  The  discussion  of 
these,  formerly  pursued  by  laborious  indirect  methods,  will  now  become 
easy;  and  as  curves  with  transcendental  equations  are  frequently  en- 
oountered,  it  will  be  well  to  exercise  students  in  their  discussion. 

The  properties  of  foci  and  of  the  directrices  of  curves  of  the  second 
degree  will  be  established  directly,  for  each  of  the  three  curves,  by 
means  of  the  simplest  equations  of  these  curves,  and  without  any  consid- 
eration of  the  analytical  properties  of  foci,  with  respect  to  the  general 
equation  of  the  second  degree.  With  even  greater  reason  will  we  dis- 
pense with  examining  whether  curves  of  higher  degree  have  foci,  a ques- 
tion whose  meaning  even  is  not  well  defined. 

We  retained  in  algebra  tbe  elimination  between  two  equations  of  the 
second  degree  with  two  unknown  quantities,  a problem  which  corre- 
sponds to  the  purely  analytical  investigation  of  the  co-ordinates  of  the 
points  of  intersection  of  two  curves  of  the  second  degree.  The  final 
equation  is  in  general  of  the  fourth  degree,  but  we  may  sometimes  dis- 
pense with  calculating  that  equation.  A graphical  construction  of  the 
curves,  carefully  made,  will  in  fact  be  sufficient  to  make  known,  approx- 
imately, the  co-ordinates  of  each  of  the  points  of  intersection  ; and  when 
we  shall  have  thus  obtained  an  approximate  solution,  we  will  often  be 
able  to  give  it  all  the  numerical  rigor  desirable,  by  successive  approxi- 
mations, deduced  from  the  equations.  These  considerations  will  be  ex- 
tended to  the  investigation  of  tbe  real  roots  of  equations  of  any  form 
whatever  with  one  unknown  quantity. 

Analytical  geometry  of  three  dimensions  was  formerly  entirely  taught 
within  the  Polytechnic  school,  none  of  it  being  reserved  for  the  course 
of  admission.  For  some  years  past,  however,  candidates  were  required 
to  know  the  equations  of  the  right  line  in  space,  the  equation  of  the 
plane,  the  solution  of  tbe  problems  which  relate  to  it  and  the  translbr- 
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raAtion  of  co-ordinates.  But  the  consideration  of  surfaces  of  the  second 
order  was  reserved  for  the  interior  teaching.  We  think  it  well  to  place 
this  Also  among  the  studies  to  be  mastered  before  admission,  in  accord- 
ance with  the  general  principle  now  sought  to  be  realized,  of  classing 
with  them  that  double  instruction  which  does  not  exact  a previous 
knowledge  of  the  differential  calculus. 

We  have  not,  however,  inserted  here  all  the  properties  of  surfaces  of 
the  second  order,  but  have  retained  only  those  which  it  is  indispensable 
to  know  and  to  retain.  Tire  transformation  of  rectilinear  co-ordinates, 
for  example,  must  be  executed  with  simplicity,  and  the  teacher  must  re- 
strict himself  to  giving  his  pupils  a succinct  explanation  of  the  course  to 
be  pursued ; this  will  suffice  to  them  for  the  very  rare  cases  in  which 
they  may  happen  to  have  need  of  them.  No  questions  will  be  asked 
relating  to  the  general  considerations,  which  require  very  complicated 
theoretical  discussions,  and  especially  that  of  the  general  reduction  of  the 
equation  of  the  second  degree  with  three  variables.  We  have  omitted 
from  the  problems  relatiug  to  the  right  line  and  to  the  plane,  the  deter- 
mination of  the  shortest  distance  of  two  right  lines. 

The  properties  of  surfaces  of  the  second  order  will  be  deduced  from 
the  equations  of  those  surfaces,  taken  directly  in  the  simplest  forma. 
Among  these  properties,  we  place  in  the  first  rank,  for  their  valuable 
applications,  those  of  the  surfaces  which  can  be  generated  by  the  move- 
ment of  a right  line.  . j 

...  •.  1 

PROGRAMME  OF  ANALYTICAL  GEOMETRY. 

1.  OEOMKTBT  OF  TWO  DOUNSIOKB. 

Rectilinear  co-ordinates.— Position  of  a point  on  » plane. 

Representation  of  geometric  loci  by  equations. 

Homogeneity  of  equations  and  of  formulas.— Construction  of  algebraic  expressions. 

Transformation  o!  rectilinear  co-ordinates. 

Construction  of  equations  of  the  first  degree.— Problems  on  the  right  line. 

Construction  of  equations  of  the  second  degree.— Division  of  the  ourvos  which 
they  represent  into  three  classes.— Reduction  of  the  equation  to  its  simplest  form  by 
the  change  of  co-ordinates.* 

Problem  of  tangents.— Tho  coefficient  of  inclination  of  the  tangent  to  the  curve, 
to  the  axis  of  the  abscissas,  is  equal  to  the  derivative  of  the  ordinate  with  respect  to 

the  abscissa. 

Of  iMe  elliptf. 

Centre  and  axes.— The  squares  of  tho  ordinates  perpendicular  to  one  of  the  axee 
are  to  each  other  as  tho  products  of  the  corresponding  segments  formed  on  that  axis. 

The  ordinates  perpendicular  to  the  major  axis  are  to  the  corresponding  ordinates 
of  tho  circle  describod  on  that  axis  as  a diameter,  in  tho  constant  ratio  of  the  minor 
axis  to  the  major. — Construction  of  the  curve  by  points,  by  means  of  this  property. 

Foci;  eccentricity  of  the  ellipse. — The  turn  of  the  radii  vectors  drawn  to  auy 
point  of  tho  ellipse  is  constant  and  equul  to  the  major  axis.— Description  of  the 
ellipse  by  means  of  this  property. 

• The  students  will  apply  the**  redactions  to  a numerical  equal  Ion  of  tha  second  degree,  and 
Will  determine  the  situation  of  tbe  new  uxm  with  respect  to  the  original  axes,  by  mesas  of  trig®* 
Qomctrlcal  tables.  Tbey  will  show  to  tli*  examiner  tho  complete  calculations  of  this  reduction 
and  the  trace  of  tha  two  systems  of  axes  sad  of  the  curves. 
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& osometbt  or  three  oimkxsionb. 

The  mm  of  the  projections  of  several  consecutive  right  lino*  upon  an  exit  I*  equal 
to  the  projection  or  the  resulting  line.— The  sum  of  the  projections  of  a right  line  on 
three  rectangular  axe*  Is  equal  to  the  eqtsare  of  the  right  line. — The  sum  of  the 
squares  of  the  coaince  of  the  single*  which  a right  line  makes  with  three  rectangular 
right  lines  ie  equal  to  unity. 

The  projection  of  a plane  area  on  a plane  is  equal  to  the  product  of  that  area  by 
the  cosine  of  the  angle  of  the  two  planes. 

Representation  or  a point  by  its  co-ordinates. — Equation*  of  lines  and  of  turlhcea. 

Transformation  of  rectilinear  co-ordinatee. 

Of  the  right  line  and  of  the  plant. 

Equations  of  the  right  line.— Equation  of  the  plane. 

To  dud  the  equations  of  a right  line,  1°  which  passes  through  two  given  points, 
to  which  passes  through  a given  point  and  which  Is  parallel  to  a given  line. 

To  determine  the  point  of  Intersection  of  two  right  lines  whoso  equations  are  known. 

To  pass  a plane,  1°  through  three  given  points ; 2°  through  a given  point  and 
parallel  to  a given  plane ; 8°  through  a point  and  through  a given  right  line. 

Know  ing  the  equations  of  two  planes,  to  find  the  projections  of  their  intersection. 

To  find  the  intersection  of  a right  line  and  of  a piano,  their  oquationa  being  known. 

Knowing  the  co-ordinates  of  two  poiuts.  to  find  their  distauce. 

From  a given  point  to  let  fall  a perpendicular  on  a piano ; lo  find  the  foot  and  the 
length  of  that  perpendicular  (rectangular  co-ordiuatea). 

Through  a given  point  to  pass  a plane  perpendicular  to  a given  right  lino  (rect- 
angular co-ordinates).  

Through  a given  point,  to  pass  a perpendicular  to  a given  right  line *,  to  determine 
the  foot  and  the  length  of  that  perpendicular  (rectangular  co-ordinates). 

Knowing  the  equations  of  a right  line,  to  determine  the  angles  which  that  line 
makes  with  the  axes  of  the  oo-onliuutes  (rectangular  oo-ordi nates). 

To  find  the  angle  of  two  right  lines  whose  equations  are  known  (rectangular  co- 
ordinates). 

Knowing  the  equation  of  a plane,  to  find  the  angles  which  It  mokes  with  the  co- 
ordinate planes  (rectangular  co-ordinates). 

To  determine  the  angle  of  two  planes  (rectangular  co-ordinates). 

To  find  the  angle  of  a right  line  and  or  a plane  (rectangular  co-ordinates). 

Surfaces  <tf  the  second  degree. 

They  are  divided  into  two  classes ; one  class  having  a centre,  tne  other  not  baring 
an  v.  Co-ordinates  of  the  centre. 

Of  diametric  planes. 

Simplification  of  the  general  equation  of  the  second  degree  by  the  transformation 
of  co-ordinates. 

The  simplest  equations  of  the  ellipsoid,  of  the  hyperboloid  of  one  sheet  and  of  two 
sheets,  of  the  elliptical  and  the  hyperbolic  paraboloid,  of  cone#  and  of  cylinders  of 
the  second  order.  ... 

Nature  of  the  plane  sections  of  surfaces  of  the  seoond  order.— Plane  sections  of  the 
oone,  and  of  the  right  cylinder  with  circular  base. — Anti-parallel  section  of  the  oblique 
cone  with  circular  base.  ,A  ■ 

Cone  asymptote  to  an  hyperboloid.  , , M 

Right-lined  sections  of  the  hyperboloid  of  one  sheet.— Through  each  point  of  a 
hyperboloid  of  one  sheet  two  right  lines  can  be  drawn,  whence  result  two  systems 
of  right-lined  generatrices  of  the  hyperboloid. — Two  right  lines  taken  in  tho  same 
system  do  not  meet,  and  two  right  lines  of  different  systems  always  meet.— All  the 
right  lines  situated  on  the  hyperboloid  being  transported  to  the  centre,  remaining 
parallel  to  themselves,  coincide  with  the  surface  of  tue  asymptote  cone.— Threo  right 
Unos  of  the  same  system  are  never  parallel  to  tho  same  plane.— The  hypcrboloio  of 
one  sheet  mav  be  generated  by  a right  liue  which  moves  alonp  three  fixed!  fight 
lines,  not  parallel  to  the  same  plane;  aud,  reciprocally,  when  a nght  line  slides  r- 
tbroe  fixed  lines,  not  parallel  to  the  some  plane,  it  generates  a hyperboloid  of  oue  she* 

Right-lined  sections  of  tho  hyperbolio  paraboloid.— Through  cadi  point  of  the  snr- 
fkee  of  the  hyperbolic  paraboloid  two  right  line#  may  bo  traced,  whence  results  the 
generation  oi  the  paraboloid  by  two  systems  of  right  lines.— Two  right  lines  of  the 
tame  system  do  not  meet,  but  two  right  linoa  of  different  systems  always  meet.— All 
the  right  lines  of  the  same  system  are  parallel  to  the  same  plane. — The  hyperbolio 
paraboloid  may  be  generated  by  the  movement  of  a right  line  which  slidea  ou  three 
fixed  right  hues  which  are  parallel  to  tlte  same  plane ; or  by  a right  line  which 
slides  on  two  fixed  right  line*,  itself  remaining  always  parallel  to  a given  plane. 
Reciprocally,  every  surface  resulting  from  one  of  theso  two  modes  of  generation  is  a 
hyperbolio  iMtraboloid.  ■ • 

General  equations  of  conical  surfaces  and  of  cylindrical  surface*. 
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VI.  DESCRIPTIVE  GEOMETRY. 

The  general  methods  of  Descriptive  Geometry, — their  uses  in  Stone- 
catting  and  Carpentry,  in  Linear  Perspective,  and  in  the  determination 
of  the  Shadows  of  bodies,— constitute  one  of  the  most  fruitful  branches 
of  the  applications  of  mathematics.  The  course  has  always  been  given 
at  the  Polytechnic  School  with  particular  care,  according  to  the  plans 
traced  by  the  illustrious  Munge,  but  no  part  of  the  subject  has  heretofore 
been  required  for  admission.  The  time  given  to  it  in  the  school,  being 
however  complained  of  on  all  sides  as  insufficient  for  its  great  extent  and 
important  applications,  the  general  methods  of  Descriptive  Geometry 
will  henceforth  be  retrenched  from  the  internal  course,  and  be  required 
of  all  candidates  for  admission. 

As  to  the  programme  itself,  it  Is  needless  to  say  any  thing,  for  it  was 
established  by  Monge,  and  the  extent  which  he  gave  to  it,  as  well  as  the 
methods  which  he  had  created,  have  thus  far  been  maintained.  We 
merely  suppress  the  construction  of  the  shortest  distance  between  two 
right  lines,  which  presents  a disagreeable  and  useless  complication. 

Candidates  will  have  to  present  to  the  examiner  a collection  of  their 
graphical  constructions  ( tpures ) of  all  the  questions  of  the  programme, 
signed  by  their  teacher.  They  are  farther  required  to  malce  free-hand 
sketches  of  five  of  their  i purts . 


PROGRAMME  OF  DESCRIPTIVE  GEOMETRY. 


PrMemt  relating  to  the  paint,  to  the  straight  koe.  and  to  the  plane.' 

Through  a point  given  m space,  to  pees  n right  line  parallel  to  a given  right  line, 
and  to  And  the  length  of  a part  of  tlmt  right  line. 

Through  a given  point,  to  pose  a plane  parallel  to  a given  plane. 

To  coiietruct  the  plane  which  paasea  through  throe  points  given  in  space. 

Two  planes  being  given,  to  And  the  projections  of  their  intersection. 

A right  line  and  a plane  being  given,  to  And  the  projections  of  the  point  in  wliioh 
the  right  line  meets  the  plane. 

Through  a given  point,  to  pass  a perpendicular  to  a given  plane,  and  to  construct 
theprojeetione  of  the  point  of  mooting  of  the  right  line  end  of  the  plane. 

Through  a given  point,  to  pass  a right  line  perpendicular  to  a given  right  line, 
and  to  construct  the  projectious  of  tho  point  of  meeting  of  the  two  right  lines. 

A plane  being  given,  to  And  tlie  angles  which  it  forms  with  the  planes  of  pro- 


ebon. 

Two  planes  being  given,  to  construct  the  angle  which  they  form  between  them. 
Two  right  lines  which  cut  each  other  being  given,  to  conatruot  the  anglo  which 


they  form  between  them.  - .... 

To  construct  the  angle  formed  by  a right  line  and  by  a plane  given  In  position  in 


Problo tru  rt  hit  inn  to  tinnmt  vUlfWJ. 

To  draw  a plane  tangent  to  a cylindrical  aurfkce  or  to  a conical  furfaoo,  1°  through 
• point  taken  on  the  surface ; 2°  through  a point  taken  out  of  the  surface ; 3°  paral- 
lel to  a given  right  line.  , t 

Through  a point  taken  on  a surface  of  revolution,  whose  meridian  is  kuewn,  to 
pass  a plane  tangent  to  that  surface. 


• Tb«  method  of  the  cheng*  of  the  plance  of  projection  will  be  used  for  the  reeolotioa  of  these 
problem*. 
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Problem*  rtlutiny  to  the  intoneeiion  of  ourfacee. 

To  construct  the  peution  undo,  on  the  aurlacc  of  a right  and  vertical  cylinder,  by 
a plane  perpendicular  to  one  of  the  planea  of  projection.— To  draw  the  tangent  to 
the  curve  of  intersection. — To  make  the  development  of  the  cylindrical  surface,  and 
to  refer  to  it  the  enrve  of  intersection,  and  also  the  tangent. 

To  construct  the  intersection  of  a right  cone  by  a plane  perpendicular  to  one  of 
the  planes  of  projection.  Development  and  tangent. 

To  construct  the  right  section  of  an  oblique  cylinder.— To  draw  tha  tangent  to 
the  eurve  of  intersection.  To  make  the  development  of  the  cylindrical  aurhtoe,  and 
to  refer  to  it  the  curve  which  served  ae  its  base,  and  also  Its  tangents. 

To  construct  the  intersection  of  a surlhoe  of  revolution  by  a plane,  and  the  tan- 
gents to  the  curve  of  intersection. — To  resolve  this  question,  when  the  generating 
line  ia  a right  line  which  does  not  meet  the  axis. 

To  construct  the  intersection  of  two  cylindrical  surfaces,  and  the  tangents  to  that 
enrve. 

To  construct  the  intersection  of  two  obliqne  cones,  and  the  tangents  to  that  curve. 

To  construct  the  intersection  of  two  surwoes  of  revolution  whose  axes  meet. 


VII.  OTHER  REQUIREMENTS. 

The  preceding  six  heads  complete  the  outline  of  the  elementary  course 
of  mathematical  instruction  which  it  was  the  object  of  this  article  to 
present ; but  a few  more  lines  may  well  be  given  to  a mere  enumeration 
of  the  other  requirements  for  admission  to  the  school. 

Mechanics  comes  next.  The  programme  is  arranged  under  these 
heads : Simple  motion  and  compound  motion ; Inertia ; Forces  applied 
to  a free  material  point;  Work  of  forces  applied  to  a movable  point; 
Forces  applied  to  a solid  body ; Machines. 

Physics  comprises  these  topics:  General  properties  of  bodies;  Hy- 
drostatics and  hydraulics ; Densities  of  solids  and  liquids ; Properties  of 
gases ; Heat ; Steam ; Electricity ; Magnetism ; Acoustics ; Light. 

Chemistry  treats  of  Oxygen ; Hydrogen ; Combinations  of  hydrogen 
with  oxygen ; Azote  or  nitrogen ; Combinations  of  azote  with  oxygen ; 
Combination  of  azote  with  hydrogen,  or  ammonia ; Sulphur ; Chlorine ; 
Phosphorus;  Carbon. 

Cosmography  describes  the  Stars ; the  Earth  ; the  Sun  ; the  Moon ; 
the  Planets ; Comets ; the  Tides. 

History  and  Qkooraphy  treat  of  Europe  from  the  Roman  Empire  to 
the  accession  of  Lonis  XVI. 

German  must  be  known  sufficiently  for  it  to  be  translated,  spoken  a 
little,  and  written  in  its  own  characters. 

Drawing,  besides  the  tpures  of  descriptive  geometry,  must  have  been 
acquired  sufficiently  for  copying  an  academic  study,  and  shading  in  pen- 
cil and  in  Iudia  ink. 

Will  not  our  readers  agree  with  M.  Coriolis,  that  “ There  art  very  few 
learned  mathematicians  who  could  answer  perfectly  well  at  an  examina- 
tion for  admission  to  the  Polytechnic  School"  I 
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8CHOOL8  OF  PREPARATION  FOR  THE  POLYTECHNIC  SCHOOL. 


Them  are  strictly  speaking  no  Junior  Military  Schools  prepara- 
tory to  the  Polytechnic  School,  or  to  the  Special  Military  School  at 
St  Cyr.  These  schools  are  recruited  in  general  from  the  Lyciet 
and  other  schools  for  secondary  instruction,  upon  which  they  exert 
a most  powerful  influence.  Until  1852  there  was  no  special  pro- 
vision made  in  the  conrses  of  instruction  in  the  Lyciet  for  the 
mathematical  preparation  required  for  admission  into  the  Polytech- 
nic, and  the  Bachelor’s  degree  in  science  could  not  be  obtained 
without  being  able  to  meet  the  requirements  in  Latin,  rhetoric,  and 
logic  for  graduation  in  the  arts,  which  was  necessary  to  the  profes- 
sion of  law,  medicine,  and  theology.  In  consequence,  young  men 
who  prepared  to  be  candidates  for  the  preliminary  examinations  at 
the  Polytechnic  and  the  St.  Cyr,  left  the  Lyciet  before  graduation 
in  order  to  acquire  more  geometry  and  less  literature  in  the  private 
schools,  or  under  private  tuition. 

A new  arrangement,  popularly  called  the  Bifurcation,  was  intro- 
duced by  the  Decrees  of  the  10th  of  April,  1853;  and  has  now 
come  into  operation.  The  conditions  demanded  for  the  degree  in 
scienec  were  adapted  to  the  requirements  of  the  Military  Schools ; 
and  in  return  for  this  concession  it  is  henceforth  to  be  exacted  from 
candidates  for  the  Military  Schools.  The  diploma  of  arts  is  no 
longer  required  before  the  diploma  of  science  can  be  given.  The 
instruction,  whioh  in  the  upper  classes  of  the  Lyciet  had  hitherto 
been  mainly  preparatory  for  the  former,  takes  henceforth  at  a cer- 
tain point  (called  that  of  Bifurcation)  two  different  rentes,  con- 
ducting separately,  the  one  to  the  baccalaureate  of  arts,  the  other  to 
that  of  science.  The  whole  system  of  teaching  has  accordingly 
been  altered.  Boys  wanting  to  study  algebra  arc  no  longer  carried 
through  a long  course  of  Latin;  mathematics  are  raised  to  an 
equality  with  literature  ; and  thus  military  pupils — pupils  desirous 
of  admission  at  the  Polytechnic  and  St.  Cyr,  may  henceforth,  it  is 
hoped,  obtain  in  the  Lyciet  all  the  preparation  which  they  had  lat- 
terly sought  elsewhere.  . , 
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Under  this  new  system  the  usual  course  for  ■ boy  seems  to  be 

tho  following 

He  enters  the  Lycce,  in  tho  Elementary  Classes ; or,  a little  later, 
in  the  Grammar  Classes,  whero  he  learns  Latin  and  begins  Greek. 
At  the  age  of  about  fourteen,  he  is  called  upon  to  pass  an  examina- 
tion for  admission  into  the  Upper  Division,  and  here,  in  accordance 
with  the  new  regulations,  lie  makes  his  choice  for  mathematics  or 
for  literature,  tho  studies  henceforth  being  divided,  one  course  lead- 
ing to  the  bachelorship  of  science,  the  other  to  that  of  arts. 

In  either  case  ho  has  before  him  three  yearly  courses,  three 
classes — the  Third,  the  Second,  aud  what  is  called  the  Rhetoric. 
At  the  close  of  this,  or  after  passing,  if  he  pleases,  another  year  in 
what  is  called  the  Logic,  he  may  go  up  for  bis  bachelor's  degree. 
The  boy  who  wauts  to  go  to  St.  Cyr  or  the  Polytechnic  chooses, 
of  course,  the  mathematical  division  leading  to  the  diploma  he  will 
want,  that  of  a bachelor  of  science.  He  accordingly  begins  algebra, 
goes  on  to  trigonometry,  to  conic  sections,  and  to  mechanics,  and 
through  corresponding  stages  in  natural  philosophy,  and  the  like. 
If  he  chooses  to  spend  a fourth  year  in  the  Logic,  he  will  be  chiefly 
employed  in  going  over  his  subjects  again.  lie  may  take  his  bach- 
elor's degree  at  any  time  after  finishing  his  third  year ; and  he  may,* 
if  he  pleases,  having  takeu  that,  remain  during  a fifth  or  even  a 
sixth  year,  in  the  class  of  Special  Mathematics. 

If  he  be  intended  for  St.  Cyr,  he  may  very  well  leave  at  the  end 
of  his  year  in  Rhetoric,  taking  of  course  his  degree.  One  year  in 
the  course  of  Special  Mathematics  will  be  required  before  he  can 
have  a chance  for  the  Polytechnic.  Usually  the  number  of  stu- 
dents admitted  at  tho  latter,  who  have  not  (pissed  more  than  one 
year  in  the  inathcmatiqv.cs  spicimles  is  very  small.  Very1  probably 
the  yonng  aspirant  would  try  at  the  end  of  Ids  first  year  in  this 
class,  aud  would  learn  by  practice  to  do  better  at  the  end  of  the 
second. 

Tho  following  arc  the  studies  of  the  mathematical  section  of  the 
upper  division  as  laid  down  by  the  ordinance  of  30th  August,  1854. 

The  Third  Class  (Kvtsiime,)  at  fourteen  years  old. 

Arithmetic  and  first  notions  of  Algebra.  Plane  Geometry  and  its  applica- 
tions. First  notions  of  Chemistry  and  Phyaics.  General  notiona  of  Natural 
History ; Principles  of  classification.  Unear  and  imitative  Drawing. 

Th*  Seooxb  Cuss  (Senuk)  at  fifteen  years  old. 

Algebra;  Geometry,  figures  in  space,  recapitulation;  Applications  of  Geom- 
etry. notiona  oT  the  geometrical  representations  of  bodies  bjr  projections ; Beo- 
tibnoal  Trigonometry ; Chemistry ; Physics ; and  Drawing. 
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The  Rhetoric,  at  sixteen  years  old. 

Exercise*  In  Arithmetic  and  Algebra;  Geomotry;  notions  on  some  common 
curves;  and  general  recapitulation  ; Applications  of  Geometry;  notions  of  ley- 
cling  and  iV*  processes;  recapitulation  of  Trigonometry;  Cosmography ; Me- 
chanics; Chemistry  concluded  and  reviewed;  Zoology  and  Animal  Physiology; 
Botany  and  Vegetable  Physiology ; Geology ; Drawing.  (The  pupil  may  now 
be  ready  for  the  Degree  and  tor  St.  Cyr.) 

The  Lome,  at  seventeen  years  old. 

Six  lessons  a week  are  omployed  in  preparation  for  the  bachelorship  of  sci- 
ence, and  in  a methodical  recapitulation  of  the  courses  of  Lite  three  preceding 
years  according  to  the  state  of  the  pupil's  knowledgo. 

Two  lessons  a week  are  allowed  for  reviewing  tho  literary  instruction ; even- 
ing lessons  in  Latin,  French,  English,  and  German,  and  in  History  and  Geog- 
raphy, haring  been  given  through  tho  whole  previous  time. 

The  Special  Mathematics,  at  eighteen  and  nineteen  years  old. 

Fire  lessons  s week  are  devoted  to  these  studies ; in  the  other  lessons  the 
pupils  join  those  of  the  Logic  claBS  for  reviewing  all  their  previous  subjects, 
whether  for  the  bachelorship  in  science  or  for  competition  for  admission  at  tho 
Ecole  Kormate  or  the  Polytechnic. 

It  will  only  bo  necessary  to  add  a few  sentences  in  explanation 
of  the  methods  pursued  in  the  upper  classes  of  the  Lyccea.  The 
classes  are  large — from  80  to  above  100;  the  lessons  strictly  pro- 
fessorial lectures,  with  occasional  questions,  as  at  the  Polytechnic 
itself.  In  large  establishments  the  class  is  divided,  and  two  pro- 
fessors arc  employed,  giving  two  parallel  courses  on  the  same  sub- 
ject. To  correct  and  fortify  this  general  teaching,  we  find,  corres- 
ponding to  the  interrogations  of  the  Polytechnic,  what  arc  here 
called  conferences.  The  members  of  the  large  class  are  examined 
first  of  all  in  small  detachments  of  five  or  six  by  their  own  profes- 
sors once  a week ; and,  secondly,  a matter  of  yet  greater  importance, 
by  the  professor  who  is  conducting  the  parallel  course,  and  by  pro- 
fessors who  are  engaged  for  this  purpose  from  other  Lyceea  and  pre- 
paratory schools,  and  from  among  the  repetiteura  of  tho  Polytech- 
nic and  the  Ecole  Nortnale  themselves.  It  appeared  by  the  table 
of  the  examinations  of  this  latter  kind  which  had  been  passed  by 
the  pupils  of  the  class  of  Special  Mathematics  at  tho  Lycit.  St.  Louis, 
that  the  first  pupil  on  the  list  had  in  the  interval  between  tho  open- 
ing of  the  school  and  the  date  of  our  visit  (February  lGth)  gone 
through  as  many  as  twenty-four. 

The  assistants,  who  bear  the  name  of  repetiteun  at  the  Lyceea,  do 
not  correspond  in  any  sense  to  those  whom  we  shall  hereafter  notice 
at  the  Ecole  Polytechnique.  They  are  in  the  Lyceea  mere  superin- 
tendents in  the  aallea  (T  etude,  who  attend  to  order  and  discipline, 
who  give  some  slight  occasional  help  to  the  pupils,  and  may  be  cra- 
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ployed  in  certain  cases,  where  the  parents  wish  for  it,  in  giving  pri- 
vate tuition  to  the  less  proficient.  The  system  of  talks  d' etude 
appears  to  prevail  universally  ; the  number  of  the  pupils  placed  in 
each  probably  varying  greatly.  At  the  Polytechnic  we  found 
eight  or  ten  pupils  in  each ; at  St  Cyr  as  many  as  200.  The  num- 
ber considered  most  desirable  at  the  Lycie  of  St  Louis  was  stated 
to  be  thirty. 

It  thus  appears  that  in  France  not  only  do  private  establishments 
succeed  in  giving  preparation  for  the  military  schools,  but  that  even 
in  the  first-class  public  schools,  which  educate  for  the  learned  pro- 
fessions, it  has  been  considered  possible  to  conduct  a series  of  mili- 
tary or  science  classes  by  the  side  of  the  usual  literary  or  arts  classes. 
The  common  upper  schools  are  not,  as  they  used  to  be,  and  as  with 
us  they  are,  Grammar  schools,  they  are  also  Science  schools.  In 
every  Lycie  there  is,  so  to  say,  a sort  of  elementary  polytechnic  de- 
partment, giving  a kind  of  instruction  which  will  be  useful  to  the 
future  soldier,  and  at  the  same  time  to  others,  to  those  who  may 
have  to  do  with  mines,  manufactures,  or  any  description  of  civil  en- 
gineering. There  is  thus  no  occasion  for  Junior  Military  Schools 
in  France,  for  all  the  schools  of  this  class  are  more  or  less  of  a mili- 
tary character  in  their  studies. 

The  conditions  of  admission  to  the  examination  for  the  degree  of 
Bachelor  of  Science  are  simply,  sixteen  years  of  age,  and  the  pay- 
ment of  fees  amounting  to  about  200  fr.  (10/.)  Examinations  are 
held  three  times  a year  by  the  Faculties  at  Paris,  Besangon,  Bor- 
deaux, Caen,  Clermont,  Dijon,  Grenoble,  Lille,  Lyons,  Marseilles, 
Montpellier,  Nancy,  Poitiers,  Rennes,  Strasburg,  and  Toulouse,  and 
once  a year  at  Ajaccio,  Algiers,  and  nineteen  other  towns.  There 
is  a written  examination  of  six  hours,  and  a vivt  voce  examination 
of  an  hour  and  a quarter.  It  is,  of  course,  only  a pats  examination, 
and  is  said  to  be  much  less  difficult  than  the  competitive  examina- 
tion for  admission  to  St.  Cyr. — Report  of  English  Commissioner t, 
18SG. 
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L rOCNDATION  AND  HISTORT. 

Thk  origin  of  the  Ecole  Polytechnique  dates  from  a period  of 
disorder  and  distress  in  the  history  of  France  which  might  seem, 
alien  to  all  intellectual  pursuits,  if  wo  did  not  remember  that  the 
general  stimulus  of  a revolutionary  period  often  acts  powerfully 
upon  thought  and  education.  It  is,  pcrlinps,  even  more  than  the 
Institute,  the  chief  scientic  creation  of  the  first  French  Revolution. 
It  was  during  the  government  of  the  committee  of  public  safety, 
when  Carnot,  as  war  minister,  was  gradually  driving  back  the  in- 
vading armies,  and  reorganizing  victory  out  of  defeat  and  confusion, 
that  the  first  steps  were  taken  for  its  establishment.  A law,  dating 
the  1st  Ventosc,  year  II.,  the  12th  of  March  1794,  created  a “ Com- 
mission des  Travail x Publics,”  charged  with  the  duty  of  establish- 
ing a regular  system  for  carrying  on  public  works ; and  this  com- 
mission ultimately  founded  a central  school  for  public  works,  and 
drew  up  a plan  for  the  competitive  examination  of  candidates  for 
admission  to  the  service.  It  was  intended  at  first  to  give  a com- 
plete education  for  some  of  the  public  services,  but  it  was  soon 
changed  into  a preparatory  school,  to  be  succeeded  by  special 
schools  of  application.  This  was  the  Ecole  Polytcchniquc. 

The  school  and  its  plan  were  both  owing  to  an  immediate  aod 
pressing  want.  It  was  to  be  partly  military  and  partly  civiL  Mili- 
tary, as  well  as  civil  education  hail  been  destroyed  by  the  revolu- 
tionists. The  committee  of  public  safety  had,  indeed,  formed  a 
provisional  school  for  engineers  at  Metz,  to  supply  the  immediate 
want*  of  the  army  on  the  frontier,  and  at  this  school  young  men 
were  hastily  taught  the  elements  of  fortification,  and  were  sent  di- 
rect to  the  troops,  to  learn  as  they  best  could,  the  practice  of  their 
art  “ But  such  a method,”  says  the  report  accompanying  the  law 
which  founded  the  school,  “ docs  not  form  engineers  in  any  true 
eente  of  the  term,  and  can  only  be  justified  by  the  emergency  of  the 

• Compiled  from  M Report  and  Appendix  of  English  Commissioner*  on  Military  Educa- 
tion." 1867. 
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time.  The  young  men  should  be  recalled  to  the  new  school  to 
complete  their  studies.”  Indeed  no  one  knew  better  than  Carnot, 
to  use  the  language  of  the  report,  “ that  patriotism  and  courage 
can  not  “always  Bupply  the  want  of  knowledge;”  and  in  the  criti- 
cal campaigns  of  1793 — 4,  he  must  often  have  felt  the  need  of  the 
institution  which  he  was  then  contributing  to  set  on  foot.  Such 
was  the  immediate  motive  for  the  creation  of  tliis’schooL  At  first, 
it  only  included  the  engineers  amongst  its  pupils.  But  the  artil- 
lery were  added  within  a year. 

We  must  not,  however,  omit  to  notice  its  civil  character,  the 
combination  of  which  with  its  military  object  forms  its  pecnliar  fea- 
ture, and  has  greatly  contributed  to  its  reputation.  Amongst  its 
founders  were  men,  who  though  ardent  revolutionists,  were  thirsting 
for  the  restoration  of  schools  and  learning,  which  for  a time  had 
been  totally  extinguished.  The  chief  of  these,  besides  Carnot, 
were  Mongc  and  Fourcroy,  Berthollet  and  Lagrange.  Of  Carnot 
and  Lagrange,  one  amongst  the  first  of  war  ministers,  the  other  one 
of  the  greatest  of  mathematicians,  we  need  not  say  more.  Berth- 
ollet, a man  of  science  and  practical  skill,  first  suggested  the  school ; 
Monge,  the  founder  of  Descriptive  Geometry,  a favorite  savant  of 
Napoleon  though  a zealous  republican,  united  to  real  genius  that 
passion  for  teaching  and  for  his  pupils,  which  makes  the  beau  idttd 
of  the  founder  of  a school ; and  Fourcroy  was  a man  of  equal  prac- 
tical tact  and  science,  who  at  the  time  had  great  influence  with  the 
convention,  and  was  afterwards  intrusted  by  Napoleon  with  much 
of  the  reorganization  of  education  in  France. 

Wien  the  school  first  started  there  was  scarcely  another  of  any 
description  in  the  country.  For  nearly  three  years  the  revolution 
had  destroyed  every  kind  of  teaching.  The  attack  upon  tho  old 
schools,  in  France,  as  elsewhere,  chiefly  in  the  hands  of  the  clergy, 
had  been  begun  by  a famous  report  of  Talleyrand's,  presented  to 
the  legislative  assembly  in  1791,  which  recommended  to  suppress 
all  the  existing  academies  within  Paris  and  the  provinces,  and  to 
replace  them  by  an  entirely  new  system  of  national  education 
through  the  country.  In  this  plan  a considerable  number  of  mili- 
tary schools  were  proposed,  where  boys  were  to  be  educated  from 
a very  early  age.  When  the  violent  revolutionists  were  in  power, 
they  adopted  the  destructive  part  of  Talleyrand’s  suggestions  with- 
out the  other.  All  schools,  from  the  university  downwards,  were 
destroyed ; tho  large  exhibitions  or  Bourses,  numbering  nearly 
40,000,  were  confiscated  or  plundered  by  individuals,  and  even  tho 
military  schools  and  those  for  the  public  works  (which  were  abso- 
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lately  necessary  for  tbc  very  roads  and  the  defense  of  the  country) 
were  suppressed  or  disorganised.  The  school  of  engineers  at  M6- 
aieres  (an  excellent  one,  where  Monge  had  been  a professor,)  and 
that  of  the,  artillery  at  La  Fere,  wore  both  broken  up,  whilst  the 
murder  of  Lavoisier,  and  the  well  known  saying  in  respect  to  it,  that 
“ the  Republic  had  no  need  of  chemists,”  gave  currency  to  a belief 
which  Fourcroy  expressed  in  proposing  the  Polytechnic,  “ that  the 
late  conspirators  had  formed  a deliberate  plan  to  destroy  the  arts 
and  sciences,  and  to  establish  their  tyranny  on  the  ruins  of  human 
reason.”  . 

Thus  it  was  on  the  ruin  of  all  the  old  teaching,  that  the  now  in- 
stitution was  erected ; a truly  revolutionary  school,  as  its  founders 
delighted  to  call  it,  using  the  term  as  it  was  then  commonly  used, 
as  a synonym  for  all  that  was  excellent.  And  then  for  the  first 
time  avowing  the  principle  of  public  competition,  its  founders, 
Monge  and  Fourcroy,  began  their  work  with  an  energy  and  enthu- 
siasm which  they  seem  to  have  left  as  a traditional  inheritance  to 
their  school.  It  iB  curious  to  see  the  difficulties  which  the  bank- 
ruptcy of  the  country  threw  in  their  way,  and  the  vigor  with  which, 
assisted  by  the  summary  powers  of  the  republican  government,  they 
overcame  them.  They  begged  the  old  Palais  Bourbon  for  their 
building;  were  supplied  with  pictures  from  the  Louvre;  the  fortu- 
nate capture  of  an  English  ship  gave  them  some  uncut  diamonds 
for  their  first  experiments ; presents  of  military  instruments  were 
sent  from  the  arsenals  of  Havre;  and  even  the  hospitals  con- 
tributed some  chemical  substances  In  fine,  having  set  their  school 
in  motion,  the  government  and  its  professors  worked  at  it  with  such 
zeal  and  effect,  that  within  five  months  after  their  project  was  an- 
nounced, they  had  held  their  first  entrance  examination,  open  to 
the  competition  of  all  France,  and  started  with  three  hundred  and 
acventy-nine  pupils. 

The  account  of  one  of  these  first  pupils,  who  is  among  tho  most 
distinguished  still  surviving  ornaments  of  the  Polytechnic,  will  con- 
vey a far  better  idea  of  the  spirit  of  the  young  institution  thaif 
could  be  given  by  a more  lengthy  description.  M.  Biot  described 
to  ns  vividly  the  zeal  of  the  earliest  teachers,  and  the  thirst  for 
knowledge  which,  repressed  for  awhile  by  the  horrors  of  the  period, 
burst  forth  with  fresh  ardor  amongst  the  French  youth  of  the  time. 
Many  of  them,  he  said,  like  himself,  had  been  carried  away  by  the 
enthusiasm  of  the  revolution,  and  had  entered  the  army.  “ My 
father  had  sent  me,”  he  added,  “ to  a mercantile  house,  and  indeed 
I never  felt  any  great  vocation  to  be  a soldier,  but  Que  voultz  tout  f 
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lea  Pruaaiena  etaient  en  Champagne."  He  joined  the  army,  served 
two  yearn  under  Dumouriez,  and  returned  to  Puris  in  the  reign  of 
terror,  “ to  see  from  his  lodgings  in  the  ltue  St.  llonore  the  very 
generals  who  had  led  us  to  victory,  Custinc  and  Biron,  carried  by 
in  the  carts  to  the  guillotine.  “ Imagine  what  it  was  when  we 
heard  that  Robespierre  was  dead,  and  that  we  might  return  safely 
to  study  after  all  this  misery,  and  then  to  have  for  our  teachers  La 
Place,  Lagrange,  and  Monge.  We  felt  liko  men  brought  to  life  again 
after  suffocation.  Lagrange  said,  modestly,  “Let  me  teach  them 
arithmetic.”  Mongc  was  more  like  our  father  than  our  tuaeber ; he 
would  oome  to  us  in  the  evening,  and  assist  us  in  our  work  till  mid- 
night, and  when  he  explained  a difficulty  to  one  of  our  chtfa  de 
brigade,  it  ran  like  an  electric  spark  through  the  party.”  The  pu- 
pils were  not  then,  he  told  us,  as  they  havo  since  been,  shut  up  in 
barracks,  they  were  left  free,  but  there  was  no  idleness  or  dissipa- 
tion amongst  them.  They  were  united  in  zealous  work  and  in  good 
camaraderie,  and  any  one  known  as  a bad  character  was  avoided. 
This  account  may  be  a littlo  tinged  by  enthusiastic  recollections, 
bnt  it  agreed  almost  entirely  with  that  of  M.  de  Barantc,  who  bore 
similar  testimony  to  the  early  devotion  of  the  pupils,  and  the  unique 
excellence  of  the  teaching  of  Monge. 

We  arc  not,  however,  writing  a history  of  this  school,  and  must 
confine  ourselves  to  such  points  as  directly  illustrate  its  system  of 
teaching  aud  its  organization.  These  may  be  roughly  enumerated 
in  the  following  order : 

1.  Its  early  history  is  completed  by  the  law  of  its  organization, 
given  it  by  La  Place  in  his  short  ministry  of  the  interior.  This  oc- 
curred in  the  last  month  of  1799,  a memorable  era  in  French  his- 
tory, for  it  was  immediately  after  the  revolution  of  the  18th  of  Bru- 
maire,  when  Napoleon  overthrew  the  Directory  aud  made  himself 
First  Consul  One  of  his  earliest  acts  was  to  sign  the  charter  of  his 
great  civil  and  military  school.  This  charter  or  decree  deserves 
some  attention,  bccauso  it  is  always  referred  to  as  the  law  of  tho 
foundation  of  tho  school.  It  determined  the  composition  of  the 
two  councils  of  instruction  and  improvement,  the  bodies  to  which 
the  direction  of  the  school  was  to  be,  and  still  is,  intrusted  ; some 
of  its  marked  peculiarities  in  the  modo  and  subject  of  teaching. 
It  is  important  to  notico  each  of  the  two  points. 

The  direction  of  the  school  was  at  first  almost  entirely  in  the 
bands  of  its  professors,  who  formed  whnt  is  still  called  its  Council 
Of  Instruction.  Each  of  them  presided  over  tho  school  Alternately 
for  one  month,  a plan  copied  from  tho  revolutionary  government  of 
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the  Convention.  In  the  course  of  a few  years,  however,  another 
body  was  added,  which  has  now  the  real  management  of  the  school. 
This  is  called  the  “Council  of  Improvement"  (Conceit  de  perftc- 
tipnnrment,)  and  a part  of  its  business  is  to  sec  that  the  studies 
form  a good  preparation  for  those  of  the  more  special  schools 
( icolce  d' application)  for  the  civil  and  military  service.  It  consists 
of  eminent  men  belonging  to  the  various  public  departments  sup- 
plied by  the  school,  and  some  of  the  professors.  It  has  had,  as  far 
as  we  could  judge,  an  useful  influence ; first,  as  a body  not  liable 
to  be  prejudiced  in  its  proposals  by  the  feelings  of  the  school,  and 
yet  interested  in  its  welfare  and  understanding  it ; secondly,  as  hav- 
ing showu  much  skill  in  the  difficult  task  of  making  the  theoretical 
teaching  of  the  Polytechnic  a good  introduction  to  the  practical 
studies  of  the  public  service ; thirdly,  as  being  sufficiently  influential, 
from  the  character  of  its  members,  to  shield  the  school  from  occa- 
sional ill-judged  interference.  It  should  be  added  that  hardly  any 
year  has  passed  without  tho  Council  making  a full  report  on  the 
studies  of  the  school,  with  particular  reference  to  their  bearing  on 
the  Special  Schools  of  Application. 

The  method  of  scientific  teaching  has  been  peculiar  from  the  be- 
ginning. It  is  the  most  energetic  form  of  what  may  be  called  the 
repetitorial  system,  a method  of  teaching  almost  peculiar  to  France, 
and  which  may  be  described  as  a very  able  combination  of  profes- 
sional and  tutorial  teaching.  Tho  object  of  the  rtpiliteur,  or  pri- 
vate tutor,  is  to  second  every  lecture  of  the  professor,  to  explain  and 
fix  it  by  ocular  demonstration,  explanations,  or  examination.  This 
was  a peculiarity  in  tho  scheme  of  Monge  and  Fourcroy.  The  latter 
said,  in  the  first  programme,  “ Our  pupils  must  not  only  learn,  they 
must  at  once  carry  out  their  theory.  Wo  must  distribute  them  into 
small  rooms,  where  they  shall  practice  the  plans  of  descriptive 
geometry,  which  the  professors  have  just  shown  them  in  their  pub- 
lic lectures.  And  in  the  same  manner  they  must  go  over  in  prac- 
tice ( ripiteront ) in  sepnratc  laboratories  the  principal  operations  of 
chemistry.”  To  carry  out  this  system  the  twenty  best  pupils,  of 
whom  M.  Biot  was  one,  were  selected  as  rfpititeure  soon  after  the 
school  had  started.  Since  then  the  vacancies  have  always  been 
filled  by  young  but  competent  men,  aspiring  themselves  to  become 
in  turn  professors.  They  form  a class  of  teachers  more  like  tho 
highest  style  of  private  tutors  in  our  universities,  or  what  are  called 
in  Germany  Privat-docenten,  than  any  other  body — with  this  differ- 
ence, that  they  do  not  give  their  own  lectures,  but  breaking  up  the 
professor's  large  class  into  small  classes  of  five  and  six  pupils,  exam- 
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me  these  in  hit  lecture.  The  success  of  this  attempt  wc  shall  de 
scribe  hereafter. 

2.  A change  may  bo  noticed  which  was  effected  very  early  by  the 
Council  of  Improvement — the  union  of  pupils  for  artillery  and  en- 
gineers in  a single  school  of  application.  The  first  report  in  De- 
cember 1800,  speaks  of  the  identity  in  extent  and  character  of  the 
studies  required  for  these  two  services ; and  in  conformity  with  its 
recommendation,  the  law  of  the  3rd  of  October  1802,  (12th  Vend6- 
miairc,  XI.)  dissolved  the  separate  artillery  school  at  Ch&lons,  and 
established  the  united  school  for  both  arms  in  the  form  which  it 
still  retains  at  Metz. 

3.  In  1805  a curious  change  was  made,  and  one  very  character- 
istic of  the  school.  The  pupils  have  always  been  somewhat  turbu- 
lent, and  generally  on  the  side  of  opposition.  In  the  earliest  times 
they  were  constantly  charged  with  incivitmr,  and  the  aristocracy 
was  said  to  have  “ taken  refuge  within  its  walls.”  In  fact,  one  of 
its  earliest  and  of  its  few  great  literary  pupils,  M.  de  Barante,  con- 
firmed this  statement,  adding,  as  a reason,  that  the  school  gave  for 
a whilo  the  only  good  instruction  in  France.  It  was  in  consequence 
of  some  of  these  changes  that  the  pupils  who  bad  hitherto  lived  in 
their  own  private  houses  or  lodgings  in  Paris,  were  collected  in  the 
school  building.  This  “ catemement,”  said  to  be  immediately 
owing  to  a burst  of  anger  of  Napoleon,  naturally  tended  to  give  the 
school  a more  military  character;  but  it  was  regarded  as  an  unfortu- 
nate change  by  its  chief  scientific  friends.  “ Ah  ! ma  pauvre  hole  f" 
M.  Biot  told  ns  he  had  exclaimed,  when  he  saw  their  knapsacks  on 
their  beds.  Ho  felt,  be  said,  that  the  enthusiasm  of  free  study  was 
gone,  and  that  now  they  would  chiefly  work  by  routine  and  com- 
pulsion. 

4.  The  year  1809  may  be  called  the  epoch  at  which  the  school 
attained  its  final  character.  By  this  time  the  functions,  both  of 
boards  and  teachers,  were  accurately  fixed,  some  alterations  in  the 
studies  had  taken  place,  and  the  plan  of  a final  examination  bad 
been  drawn  up,  according  to  which  the  pupils  were  to  obtain  their 
choice  of  tho  branch  of  the  public  service  they  preferred.  In  fact, 
the  school  may  be  said  to  have  preserved  ever  since  the  form  it  then 
assumed,  under  a variety  of  governments  and  throngh  various  revo- 
lutions, in  most  of  which,  indeed,  its  popila  have  borne  some  share ; 
and  one  of  which,  the  restoration  of  1818,  was  attended  with  its 
temporary  dissolution. 

Thus,  during  the  first  years  after  it*  fonndation  the  Polytechnic 
grew  and  flourished  in  the  general  dearth  of  public  teaching,  being 
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indeed  not  merely  the  only  great  school,  but,  nntil  the  Institnte  was 
founded,  the  only  scientific  body  in  France.  Working  on  its  first 
idea  of  high  professorial  lectures,  practically  applied  and  explained 
by  repetileurt,  its  success  in  its  own  purely  scientific  line  was,  and 
has  continued  to  be,  astonishing.  Out  of  its  sixteen  earliest  pro- 
fessors, ten  still  retain  an  European  name.  Lagrange,  Monge,  Four- 
croy,  La  Place,  Guyton  do  Morveau  were  connected  with  it.  Mains, 
Hatty,’  Biot,  Poisson,  and  De  Barante,  were  among  its  earliest  pu- 
pils. Arago,  Cauchy,  Cavaignac,  Lamoriciere,  with  many  more 
modem  names,  came  later.  All  the  great  engineers  and  artillery- 
men of  the  empire  belonged  to  it,  and  the  long  pages  in  its  calen- 
dar of  distinguished  men  are  the  measure  of  its  influence  on  the 
ciril  and  military  services  of  France.  In  fact  its  pupils,  at  a time 
of  enormous  demands,  supplied  all  the  scientific  offices  of  the  army, 
and  directed  all  the  chief  public  works,  fortresses,  arsenals,  the  im- 
provement of  cities,  the  great  lines  of  roads,  shipbuilding,  mining — 
carried  out,  in  a word,  most  of  the  great  improvements  of  Napo- 
leon. lie  knew  the  value  of  his  school,  “ the  hen”  as  he  called  it, 
“ that  laid  him  golden  eggs” — and  perhaps  its  young  pupils  were 
not  improved  by  the  excessive  official  patronage  bestowed  by  him 
upon  “ the  envy  of  Europe,”  “ the  first  school  in  the  world.”  It 
can  not,  however,  bo  matter  of  surprise,  that  its  vigor  and  success 
should  have  caused  Frenchmen,  even  those  who  criticise  its  influ- 
ence severely,  to  regard  it  with  pride  as  an  institution  unrivaled  for 
scientific  purposes. 

It  is  not  necessary  to  give  any  detailed  account  of  the  later  his- 
tory of  the  school,  but  wo  must  remark  that  disputes  have  fre- 
quently arisen  with  regard  to  the  best  mode  of  harmonizing  its 
teaching  with  that  of  the  special  schools  of  application  to  which  it 
conducts.  These  disputes  have  been  no  doubt  increased  by  the 
union  of  a ciril  and  military  object  in  the  same  school.  The  scien- 
tific teaching  desirable  for  some  of  the  higher  ciril  professions  has 
appeared  of  doubtful  advantage  to  those  destined  for  the  more  prac- 
tical work  of  war.  There  has  been  always  a desire  on  the  one  side 
to  qualify  pure  mathematics  by  application,  a strong  feeling  on  the 
other  that  mathematical  study  sharpens  the  mind  most  keenly  for 
some  of  the  practical  pursuits  of  after  life.  We  should  add,  per- 
haps, that  there  has  been  some  protest  in  France  (though  little 
heard  among  the  scientific  men  who  have  been  tho  chief  directors 
of  the  school)  against  the  etprit  faux,  the  exclusive  pursuit  of  math- 
ematics to  the  utter  neglect  of  literature,  and  the  indifference  to 
moral  and  historical  studies.  Some  one  or  other  of  these  com- 
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plaints  any  one  who  studies  the  literature,  the  pamphlets,  and  his- 
tory of  the  school  will  find  often  reproduced  in  the  letters  of  war 
ministers,  of  artillery  and  engineer  officers  commanding  the  school 
of  application  at  Metz,  or  of  committees  from  the  similar  schools 
for  the  mines  and  tho  roads  and  bridges.  The  last  of  these  occa- 
sions illustrates  the  present  position  of  the  school. 

On  the  5th  of  Juno  1850,  the  legislative  assembly  appointed  a 
mixed  commission  of  military  men  and  civilians,  who  were  charged 
to  revise  all  the  programs  of  instruction,  and  to  recommend  all 
needful  changes  in  the  studies  of  the  pupils,  both  those  preparatory 
to  entrance*  and  those  actually  pursued  in  the  school.  The  com- 
mission was  composed  as  follows  : — 

M.  Tlicnunl,  Member  of  tho  Academy  of  Sciences,  and  of  the  Board  of  Im- 
provement of  the  Polytechnic  School,  President 

Lo  Venter,  Member  of  the  Academy  of  Sciences  and  of  the  Legislative  As- 
sembly, Keportcr. 

Noizet,  General  of  Brigade  of  Engineers. 

Poneelet,  General  of  Brigade  of  Engineers,  Commandant  of  the  Polytechnic 
8clioot,  Member  of  the  Academy  of  Sciences. 

Piobcrt,  General  of  Brigade  of  Artillery,  Member  of  tho  Academy  of  Sciences 

Mnthieu,  Roar  Admiral. 

Dohamel,  Member  of  tho  Academy  of  Sciences,  Director  of  Studies  at  the 
Polytechnic  School. 

Mary,  Divisional  Inspector  of  Roads  and  Bridges. 

Morin,  Colonel  of  Artillery,  Member  of  the  Academy  of  Sciences. 

Kegnault,  Engineer  of  Mines,  Member  of  the  Academy  of  Sciences. 

Olivier,  Professor  at  the  Conservatoire  dee  Arte  el  Metiers. 

Debocq,  Secretary  for  Military  Schools  at  tho  Ministry  of  War,  Secretary. 

A chronic  dispute  which  has  gone  on  from  the  very  first  year  of 
tho  school’s  existence,  between  tho  exclusive  study  of  abstract 
mathematics  on  the  one  hand,  and  their  early  practical  application 
on  the  other,  was  brought  to  a head  (though  it  has  scarcely  been 
set  at  rest)  by  this  commission.  All  the  alterations  effected  have 
been  in  the  direction  of  eliminating  a portion  of  the  pure  mathe- 
matics, and  of  reducing  abstract  study  to  the  limits  within  which 
it  was  believed  to  be  most  directly  applicable  to  practice.  The  ro- 
sults,  however,  are  still  a subject  of  vehement  dispute,  in  which 
most  of  the  old  scientific  pupils  of  the  Polytechnic,  and  many  of 
what  may  be  styled  its  most  practical  members,  the  officers  of  the 
artillery  and  engineers,  are  ranged  on  the  side  of  “ early  and  deep 
scientific  study  versus  early  practical  applications.”  It  is,  indeed,  a 
question  which  touches  the  military  pupils  nearly,  since  it  is  in  their 
case  particularly  that  tho  proposed  abstract  studies  of  the  Polytech- 
nic might  be  thought  of  the  most  doubtful  advantage.  We  do  not 
try  to  solve  the  problem  here,  though  the  facts  elsewhere  stated 
will  afford  some  materials  for  judgment.  We  incline  to  the  opin- 

• In  an  Analyses  of  the  Report  of  tbi*  Qominlaaton,  tec  pafe  97.  • 
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ion  of  those  who  think  that  the  ancient  genius  loci,  the  traditional 
teaching  of  the  achool,  will  be  too  strong  for  legislative  interference, 
and  that,  in  spite  of  recent  enactments,  abstract  science  and  analy- 
sis will  reign  in  the  lecture-rooms  and  halls  of  study  of  the  Poly- 
technic, now  as  in  the  days  of  Mongo. 

XL  AX  OCT LINK  Or  TUB  MANAGEMENT  AND  Of  TUB  ESTABLISHMENT  Or  THE 

SCHOOL,  ETC. 

The  Polytechnic,  as  wo  have  said,  is  a preparatory  and  general 
scientific  school ; its  studies  are  not  exclusively  adapted  for  any  one 
of  the  departments  to  which  at  the  close  of  its  course  the  scholars 
will  find  themselves  assigned ; and  on  quitting  it  they  have,  before 
entering  on  the  actual  discharge  of  their  duties  of  whatever  kind, 
to  pass  through  a further  term  of  teaching  in  some  ooe  of  the 
schools  of  application  specially  devoted  to  particular  professions. 

The  public  services  for  which  it  thus  gives  a general  preparation 
are  the  following : 

Military : Under  the  Minister  at  War. 

Artillery  (Artitlcrie  de  terre.) 

Engineers  (Genie.) 

The  Staff  Corps  ( Corps  dEtat  Major.) 

Tlie  Department  of  Powder  and  Saltpetre  (Poudres  et  Salpttres.) 

Under  the  Minister  0}  Marine. 

Navy,  (Marine.) 

Marine  Artillery  (ArtiUerie  de  mer.) 

Naval  Architects  (Genie  maritime.) 

The  Hydrographical  Department  (Corps  des  Inginieurs  Hydrographies.) 

Civil:  Under  the  Minister  of  PuMic  Worhe. 

The  Department  of  Roads  and  Bridges  (Ponts-et-chaussies.) 

The  Department  of  Mines  (Mints.) 

Under  the  Minister  of  the  Interior. 

The  Telegraph  Department  (Lignes  TeUgraphiques.) 

Under  the  minister  of  Finn nre. 

The  Tobacco  Department  (Administration  dee  Tabaes.) 

To  these  may  be  added  at  any  time,  by  a decree  on  the  part  of 
the  government,  any  other  departments,  the  duties  of  which  appear 
to  require  an  extensive  knowledge  of  mathematics,  physics,  or 
chemistry. 

Admission  to  the  school  is,  and  has  been  Bince  its  first  commence- 
ment in  1764,  obtained  by  competition  in  a general  examination, 
held  yearly,  and  open  to  all.  Every  French  youth,  between  the  ago 
of  sixteen  and  twenty,  (or  if  in  the  army  up  to  the  ago  of  twenty- 
five,)  may  otfer  himself  ns  a candidate. 
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A board  of  examiners  passes  through  France  once  every  year,  and 
examines  all  who  present  themselves,  that  have  complied  with  the 
conditions,  which  are  fully  detailed  in  the  decree  given  in  the  ap- 
pendix. It  commences  at  Paris. 

A list  of  such  of  the  candidates  as  are  found  eligible  for  admit- 
tance to  the  Polytechnic  is  drawn  up  from  the  proceedings  of  the 
board,  and  submitted  to  the  minister  at  war ; the  number  of  places 
likely  to  be  vacant  has  already  been  determined,  and  the  minister 
fixes  the  number  of  admissions  accordingly.  The  candidates  ad- 
mitted are  invariably  taken  in  the  order  of  m'erit. 

The  annual  charge  for  board  and  instruction  is  40 /.  (1,000  fr.,) 
payable  in  advance  in  four  installments.  In  addition  there  is  the 
cost  of  outfit,  varying  from  20/.  to  24/.  Exhibitions,  however,  for 
the  discharge  of  the  whole  or  of  one-lialf  of  the  expense  ( brmrtt* 
and  demi-bourses,)  arc  awarded  by  the  state  in  favor  of  all  the  suc- 
cessful candidates,  whose  parents  can  prove  themselves  to  be  too 
poor  to  maintain  their  children  in  the  school.  Outfits  and  half 
outfits  (trousstaujc)  and  drmi-troueseauz)  arc  also  granted  in  these 
cases,  on  the  entrance  of  the  student  into  tho  school ; and  the  num- 
ber of  these  boursieri  and  demi-boursiert  amounts  nt  tho  present 
time  to  one-third  of  the  whole. 

The  course  of  study  is  completed  in  two  years.  On  its  success- 
ful termination  which  is  preceded  by  a final  examination,  tho  stu- 
dents are  distributed  into  the  different  services,  the  choice  being 
offered  them  in  the  order  of  their  merit,  and  laid  down  in  ttic  clas- 
sified list  drawn  up  after  the  examination.  If  it  so  happen  that  tho 
number  of  places  or  the  services  which  can  be  offered  is  not  suffi- 
cient for  the  number  of  qualified  students,  those  at  tho  bottom  of 
the  list  aro  offered  service  in  the  infantry  or  cavalry,  and  those  who 
do  not  enter  the  public  service,  nrc  supplied  with  certificates  of  hav- 
ing passed  successfully  through  the  school.  Students  who  have 
been  admitted  into  the  school  from  the  army,  are  abliged  to  re-en- 
ter the  army. 

All  others,  as  has  been  said,  have  the  right  of  choosing,  accord- 
ing to  their  position  on  the  list,  the  service  which  they  prefer,  so 
far,  that  is,  as  the  number  of  vacancies  in  tliat  service  will  allow ; 
or  they  may  if  they  please  decline  to  enter  the  public  sen-ice  at  alL 

Such  is  a general  outline  of  the  plan  and  object  of  the  school 
We  may  add  that,  besides  its  military  staff,  it  employs  no  less  than 
thirty-nine  professors  and  teachers;  that  it  has  four  boards  of  man- 
agement, and  that  ten  scientific  men  unconnected  with  the  school, 
and  amongst  the  most  distinguished  in  France,  conduct  its  examina- 
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tion*  The  magnitude  of  this  establishment  for  teaching  may  be 
estimated  by  the  feet,  that  the  number  of  pnpils  rarely  exceed* 
three  hundred  and  fifty,  and  is  often  much  leas. 

A fuller  enumeration  of  these  bodies  will  complete  our  present 
sketch. 

I.  The  military  establishment  consists  of : — 

The  Commandant,  a General  Officer,  usually  of  the  Artillery  or  the  Engi- 
neers at  present  a General  of  Artillery. 

A Second  in  Command,  a Colonel  or  Lioutenant-Colonel,  chosen  from  former 
pupils  of  school ; at  present  a Colonel  of  Engineers. 

Three  Captains  of  Artillery  and  Throe  Captains  of  Engineers,  as  Inspectors 
of  Studies,  chosen  also  from  former  pupils  of  tbo  school. 

Six  Adjutants  (adjoint/ 1, ) non-commissioned  officers,  usually  such  as  have 
been  recommended  lor  promotion. 

II.  The  civil  establishment  consists  of: — 

1.  A Director  of  Studies,  who  has  generally  boon  a civilian,  but  is  at  present 
a Lieutenant-Colonel  of  Engineers. 

2.  Fifteen  Professors,  viz.: — Two  of  Mathematical  Analysis.  Two  of  Me- 
chanics and  Machinery.  One  of  Descriptive  Geometry.  Two  of  Physic* 
Two  of  Chemistry.  Oue  of  Military  Art  and  Fortification.  One  of  Geodesy. 
One  of  Architecture.  One  of  French  Composition.  One  of  Gorman.  One  of 
Drawing.  Of  these  one  is  an  officer  of  the  Staff,  another  of  the  Artillery,  and 
a third  of  the  Navy ; two  are  Engineers  in  Chief  of  the  Roads  and  Bridges; 
nine  are  civilians,  of  whom  two  are  Members  of  the  Academy  of  Sciences. 

3.  Three  Drawing  Masters  for  Landscape  and  Figure  Drawing;  one  for  Ma- 
ciiiuo  Drawing,  and  one  for  Topographical  Drawing. 

4.  Nineteen  Assistant  and  Extra  Assistant  Teachers,  (repeltleura  and  rejicff-. 
fears  aiijmnU)  whose  name  and  ftmetions  are  both  peculiar. 

5.  Five  Examiners  for  Admission,  consisting  at  present  of  one  Colonel  of 
■Artillery,  as  President,  and  four  civilians. 

6.  Five  Examiners  of  Students  (civilians,)  four  of  them  belonging  to  the 
Academy  of  Sciences. 

7.  There  is  also  u separate  Department  for  the  ordinary  Management  of  Ad- 
ministration of  the  affairs  of  the  school,  the  charge  of  the  fabric  and  of  the 
library  and  museums;  and  a Medical  Staff. 

III.  The  general  control  or  supervision  of  the  school  is  vested, 
under  the  war  department,  in  four  great  boards  of  councils,  viz. : — 

1.  A board  of  administration,  composed  of  the  commandant,  the 
second  in  command,  the  director  of  studies,  two  professors,  two 
captains,  and  two  members  of  the  administrative  staff.  This  board 
has  the  superintendence  of  all  the  financial  business  and  all  the  mi- 
nutiae of  the  internal  administration  of  the  school. 

2.  A board  of  discipline,  consisting  of  the  second  in  command, 
the  director,  two  professors,  three  captains  (of  the  school,)  and  two 
captains  of  the  army,  chosen  from  former  pupils.  The  duty  of  this 
board  is  to  decide  upon  cases  of  misconduct. 

3.  A board  of  instruction,  whose  members  are,  the  commandnnt, 
the  second  in  command,  the  director,  the  examiners  of  students, 
and  the  professors ; and  whose  chief  duty  is  to  make  recommenda- 
tions relating  to  ameliorations  in  the  studies,  the  programmes  of 
admission  and  of  instruction  in  the  school,  to — 
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4.  A board  of  improvement,  charged  with  the  general  control  of 
the  studies,  formed  of — 

The  Commandant,  as  President. 

Tho  Second  in  Command. 

The  Director  of  Studies. 

Two  Delegates  from  the  Department  of  Public  Works. 

One  Delegate  from  the  Naval  Department. 

One  Delegate  from  tho  Home  Department. 

Three  Delegates  from  tho  War  Department 
Two  Delegates  from  the  Academy  of  Sciences. 

Two  Examiners  of  Students. 

Three  Professors  of  tho  School. 


ni.  condition's  and  examinations  for  admission'. 

Tho  entrance  examination  is  held  yearly  in  August;  the  most 
important  conditions  for  admission  to  it  arc  always  inserted  in  the 
MoniUvr  early  in  the  year,  and  are — 

1st.  All  candidates  most  be  bachelors  of  science. 

2nd.  All  candidates  (unless  they  have  served  in  the  army)  must 
have  been  as  much  as  sixteen  and  not  more  than  twenty  years  old 
on  the  1st  of  January  preceding. 

3rd.  Privates  and  non-commissioned  officers  of  the  army  mast  he 
above  twenty  and  under  twenty-five  years  of  ngc ; must  have  served 
two  years,  and  have  certificates  of  good  conduct 

4th.  Candidates  who  propose  to  claim  pecuniary  assistance  (a 
haunt  or  demi-bourte)  must  present  formal  proofs  of  their  need 
of  it 

The  subjects  of  the  entrance  examination  are  the  following : — 

Arithmetic,  including  Vulgar  nnd  Decimal  Fractions,  Weights  and  Measures, 
Involution  and  Evolution ; Simple  Interest. 

Geometry  of  Planes  nnd  Solids ; application  of  Geometry  to  Surveying ; 
Properties  of  Spherical  Triangles. 

Algebra,  including  Quadratic  Equations  with  one  unknown  quantity.  Series 
and  Progressions  in  general;  Binomial  Theorem  and  its  applications;  Loga- 
rithms nnd  their  two;  on  Derived  Functions;  on  the  Theory  of  Equations;  on 
Differences ; application  of  the  Theory  of  Differences  to  tho  Numerical  Solution 
of  Equations. 

Plane  and  Spherical  Trigonometry ; Solution  of  Triangle* ; application  of 
Trigonometry  to  Surveying. 

Analytical  Geometry,  including  Geometry  of  two  dimonaions ; Co-ordinatca ; 
Equations  of  tho  first  and  second  degree,  with  two  variables ; Tangents  and 
Asymptotes;  on  tho  Ellipse,  Hyperbola,  and  Parabola;  Polar  Co-ordinate*; 
Curved  Line*  in  general. 

Geometry  of  throe  dimension*,  including  the  Theory  of  Projections ; Co-ordi- 
nates ; the  Right  Lino  and  Plane ; Surface*  of  the  second  degree ; Conical  and 
Cylindrical  .Surface*. 

Ptsrriptim  Geometry ; Problems  relative  to  a Point,  Right  Lino  and  Plane ; 
Tangent  Planes;  Intersection  of  Surfaces. 

Mechanics ; on  tho  Movement  of  a Point  considered  geometrically;  on  the 
Effect  of  Force*  applied  to  points  and  bodies  at  rest  and  moving;  on  the  Me- 
chanical Powers. 

Natural  Philosophy,  including  tho  Equilibrium  of  Liquids  and  Gosses ; Heat ; 
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Electricity;  Magnetism;  Galvanism ; Electro-magnetism  and  Light;  Cosmog- 
raphy. 

Chemistry,  tho  Elements;  French;  German ; Drawing.  and  (optionally)  Ltiiin. 

This  examination  is  partly  written  and  partly  oral.  It  is  not 
public,  but  conducted  in  tho  following  manner: — 

Five  examiners  are  appointed  by  the  minister  of  war  to  examine 
the  candidates  at  Paris,  and  at  the  several  towns  named  for  the  pur- 
pose throughout  France. 

Two  of  these  examiners  conduct  what  may  be  called  a prelimi- 
nary examination  (du  premier  depri,)  and  the  other  three  a second 
examination  (du  second  degre.)  The  preliminary  examiners  precede 
by  a few  days  in  their  journey  through  France  those  who  conduct 
the  second  examination.  The  written  compositions  come  before 
either. 

The  preliminary  examination  (du  premier  degre)  is  made  solely 
for  the  purpose  of  ascertaining  whether  the  candidates  possess  suffi- 
cient knowledge  to  warrant  their  being  admitted  to  the  second  ex- 
amination ; and  the  second  examination  serves,  in  conjunction  with 
the  written  compositions,  for  their  classification  in  the  order  of  merit. 

Prior  to  the  examination,  each  candidate  is  called  upon  to  give 
in  certain  written  sheets  containing  calculations,  sketches,  plans 
and  drawings,  executed  by  him  at  school  during  the  year,  certified 
and  dated  by  the  professor  under  whom  he  has  studied.  Care  is 
taken  to  ascertain  whether  these  are  the  pupils’  own  work,  and 
any  deception  in  this  matter,  if  discovered,  excludes  at  once  from 
the  competition  of  the  school. 

This  done,  the  candidates  are  required  to  reply  in  writing  to  writ- 
ten or  printed  questions,  and  to  write  out  French  and  German  ex- 
ercises; great  care  being  taken  to  prevent  copying.  This  written 
examination  occupies  about  twenty-four  hours  during  three  and  a 
half  separate  days,  as  shown  in  the  following  table.  It  usually 
takes  place  in  the  presence  of  certain  official  authorities,  the  exam- 
iners not  being  present. 


First  Sitting. 

Second  Sitting. 

Houn. 

Hours. 

Arithmetic,  ■ 

1 

Algebra,  ....  1 

Geometry,  • 

- 1 

History,  geography,  and 

Latin,  ----- 

1 

French,  ...  3 

3 

4 

Third  Sitting. 

Fmrth  Sitting. 

Descriptive  geometry,  and  dia- 

l  A 

Mechanics,  - - - -1 

gram,  or  sketch,  - 

Physics,  chemistry,  and  cos- 
mography, - - - 3 

• 

3 
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FtjVi  Sitting. 


Applied  analysis, 
Herman  exorcise, 


Sixth  Sitting. 

Hours.  Honrs. 

■ 1 A Solution  of  a triangle  by  Ioga- 
1 1 r it  tuna,  ....  3 


Seventh  Sitting. 


Drawing, 


- 4 hours. 


Total,  • • - - - 24  hours. 

Next,  each  candidate  is  examined  orally  for  three-quarters  of  an 
hour,  on  two  successive  days,  by  each  of  the  two  examiners  sepa- 
rately, and  each  examiner  makes  a note  of  the  admissibility  or  non- 
adinissibility  of  the  candidate. 

At  the  close  of  this  oral  examination,  the  notes  relating  to  the 
various  candidates  are  compared,  and  if  the  examiners  differ  as  to 
the  admissibility  of  any  candidate,  he  is  recalled,  further  orally  ex- 
amined, and  bis  written  exercises  carefully  referred  to,  both  exam- 
iners  being  present.  A final  deoision  is  then  made. 

The  preliminary  examiners  then  supply  the  others  with  a list  of 
the  candidates  who  are  entitled  to  be  admitted  to  the  second  oral 
examination.  On  this  occasion  each  candidate  is  separately  exam- 
ined for  one  hour  and  a half  by  each  examiner,  but  care  is  taken 
that  in  all  the  principal  subjects  of  study  the  candidate  is  examined 
by  at  least  two  out  of  the  three  examiners. 

Each  examiner  records  his  opinion  of  the  merits  of  every  candi- 
date in  replying,  orally  and  in  writing,  by  awarding  him  a credit 
varying  between  0 and  20,  the  highest  number  indicating  a very 
anperior  result. 

This  scale  of  merit  is  employed  to  express  the  value  of  the  oral  re- 
plies, written  answers,  or  drawings.  It  has  the  following  signification, 
and  appears  to  be  generally  in  use  in  the  French  military  schools : — 
20  denotes  perfect. 


19. 
18  ( 
n 
16 
15 
14 
13 
12 
11 
10 
• 


very  good, 
good. 

passable. 

middling 


8 

7 denotes  bad. 

6 i 


is 

it 


very  bad. 

almost  nothing, 
nothing. 


■J\ 


Considerable  latitude  is  granted  to  the  examiner  engaged  in  de- 
ciding upon  the  amount  of  credit  to  be  allowed  to  tlio  student,  for 
the  manner  in  which  he  replies  to  the  various  questions.  He  is  ex- 
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pected  to  bear  in  mind  the  temperament  of  the  candidate,  his  con- 
fidence or  timidity,  as  well  as  the  difficulty  of  the  questions,  when 
judging  of  the  quality  of  the  reply,  more  value  being  given  for  an 
imperfect  answer  to  a difficult  question  than  for  a more  perfect  reply 

to  an  easy  one. 

The  reports  of  the  examiners,  together  with  the  various  docu- 
ments belonging  to  each  candidate,  are  sent  from  each  town  to  the 
minister  at  war,  who  transmits  them  to  the  commandant  of  the 
Polytechnic  School  to  make  out  a classified  list. 

Very  different  value  of  course  is  attached  to  the  importance  of 
some  of  tho  subjects,  when  compared  with  others;  and  the  meas- 
ure of  the  importance  is  represented  in  French  examinations  by 
what  are  termed  eo-tf/icimts  of  in  fluence , varying  for  the  several  sub- 
jects of  study  and  kind  of  examination.  The  particular  co-effi- 
cients of  influence  for  each  subject  in  these  written  and  oral  exam- 
inations, are  as  follows : — 

Corfflcltnu  of 
taSutnco, 


Oral  examination — analytical  mathematics, 20 

“ “ geometrical  ditto 14 


“ “ physics  and  mechanics, 16 

“ “ German  language, 2 

Written  compositions  on  mathematical  subjects, 6 

“ “ descriptive  geometry,  drawing,  and 

description, 5 

“ 11  logarithmic  calculations  of  a triangles 2 

w u mechanics,  2 

“ “ phyaics  or  chemistry, 4 ■ 

German  exercise, 1 

French  composition, 5 

Latin  translation 6 

Copy  of  a drawing, 6 


62 


M 


Total, 


86 


In  order  to  make  out  the  above  mentioned  classified  list,  the  re- 
spective credits  awarded  by  the  examiners  to  each  candidate  are 
multiplied  by  the  co-efficients  representing  the  weight  or  impor- 
tance attached  to  each  subject ; and  the  sum  of  their  products  fur- 
nishes a numerical  result,  representing  the  degree  of  merit  of  each 
candidate. 

A comparison  of  these  numerical  results  is  then  made,  and  a gen- 
eral list  of  all  tho  candidates  is  arranged  in  ordor  of  merit 

This  list,  and  the  whole  of  the  documents  from  which  it  has  been 
drawn  up,  are  then  submitted  to  a jury  composed  of  the 

Commandant  of  the  School. 

Tho  Second  in  Commnnd. 

The  I >i rector  of  Studios. 

Two  Members  of  tho  Board  of  Improvement 

Tho  Five  Examiners. 
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It  is  the  specie]  business  of  this  jury  carefully  to  scrutinize  the 
whole  of  the  candidates’  documents,  drawings,  Ac.,  and  they  further 
take  care  that  a failure  in  any  one  branch  of  study  is  duly  noted, 
as  such  failure  is  a sufficient  reason  for  the  exclusion  of  the  candi- 
date from  the  general  list 

As  soon  as  this  general  list  has  been  thoroughly  verified,  it  is 
submitted  to  the  minister  of  war,  who  is  empowered  to  add  one- 
tenth  to  the  number  actually  reqaired  for  the  public  sendees ; and 
thus  it  may  happen  that  one-tenth  of  the  pupils  may  annually  be 
disappointed. 

rv.  the  scnooL  buildings  and  the  course  and  method  or  study. 

A brief  description  of  the  buildings  may  be  a suitable  introduc- 
tion to  an  account  of  the  studies  that  are  pursued,  and  the  life  that 
is  lead  in  thorn. 

The  Polytechnic  School  stands  near  the  Pantheon,  and  consists 
of  two  main  buildings,  one  for  the  official  rooms  and  the  residence 
of  the  commandant  and  director  of  studies,  the  other,  and  larger 
one,  for  the  pupils.  Detached  buildings  contain  the  chemical  lec- 
ture room  aud  laboratory,  the  laboratory  of  natural  philosophy,  the 
library,  fencing  and  billiard  rooms. 

The  basement  floor  of  the  larger  building  contains  the  kitchen 
and  refectories.  On  the  first  floor,  arc  the  two  amphitheaters  or  great 
lecture  rooms,  assigned  respectively  to  the  pupils  of  the  two  years  or 
divisions,  in  which  the  ordinary  lectures  are  given.  The  rooms  are 
large  and  well  arranged ; the  scats  fixed,  the  students’  names  at- 
tached to  them.  The  students  are  admitted  by  door*  behind  the 
upper  tier  of  seats ; at  the  foot  of  all  is  a platform  for  the  professor, 
with  a blackboard  facing  his  audience,  and  with  sufficient  room  for 
a pupil  to  stand  and  work  questions  beside  him.  Room  also  is  pro- 
vided for  one  of  the  captains,  inspectors  of  studies,  whose  duty  it 
is  to  be  present,  for  the  director  of  studies,  whose  occasional  presence 
is  expected,  and  for  the  assistant  teachers  or  repititeurs,  who  in  the 
first  year  of  their  appointment  arc  called  upon  to  attend  the  course 
upon  which  they  will  have  to  give  their  subsequent  questions  and 
explanations.  On  this  floor  are  also  the  museums,  or  repositories 
of  models,  instruments,  machines,  Ac.,  needed  for  use  in  the  aniplii 
theaters,  or  elsewhere.  The  museum  provided  for  the  lecturer  on 
rhysics  (or  Natural  Philosophy)  appeared  in  particular  to  be  well 
supplied. 

The  whole  of  the  second  floor  is  taken  up  with  what  are  called 
the  sallts  d’ interrogation,  a long  series  of  small  cabinets  or  studies, 
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plainly  furnished  with  six  or  eight  stools  and  a table,  devoted  to  the 
interropationt  particuliiret,  which  will  presently  be  described. 

The  third  floor  contains  the  halls  of  study,  tallet  tf  etude,  or  study- 
ing rooms,  in  which  the  greater  part  of  the  student’s  time  during 
the  day  is  passed — where  he  studies,  draws,  keeps  his  papers  and 
instruments,  writes  his  exercises,  and  prepares  his  lectures.  These  • 
arc  small  chambers,  containing  eight  or,  exceptionally,  eleven  oc- 
cupants. A double  desk  runs  down  the  middle  from  the  window 
to  the  door,  with  a little  shelf  and  drawers  for  each  student.  Thero 
is  a blackboard  for  the  common  use,  and  various  objects  are  fur- 
nished through  the  senior  student,  the  sergeant,  a selected  pupil, 
more  advanced  than  the  rest,  who  is  placed  in  charge  of  the  room, 
and  is  responsible  for  whatever  is  handed  in  for  the  use  of  the  stu- 
dents. lie  collects  the  exercises,  and  generally  gives  a great  deal 
of  assistance  to  the  less  proficient.  “ When  I was  sergeant,”  said 
au  old  pupil,  “ I was  always  at  the  board.”  The  spirit  of  camarade- 
rie, said  to  exist  so  strongly  among  the  Polytechnic  students,  dis- 
plays itself  in  this  particular  form  very  beneficially.  Young  men 
of  all  classes  work  heartily  and  zealously  togethen  in  the  tallet 
<T etude,  and  no  feeling  of  rivalry  prevents  them  from  assisting  one 
another.  The  sergeant  does  not,  however,  appear  to  exercise  any 
authority  in  the  way  of  keeping  discipline. 

These  chambers  for  study  are  arranged  on  each  side  of  a long  cor- 
ridor which  runs  through  the  whole  length  of  the  building,  those  of 
the  juniors  being  separated  from  those  of  the  seniors  by  a central 
chamber  or  compartment,  the  cabinet  de  tervice,  whero  the  officers 
charged  with  the  discipline  are  posted,  and  from  hence  pass  up  and 
down  the  corridor,  looking  in  through  the  glass  doors  and  seeing 
that  no  interruption  to  order  takes  place. 

The  fourth  story  is  that  of  the  dormitories,  airy  rooms,  with ' 
twelve  beds  in  each.  Thcso  rooms  arc  arranged  as  below, 
along  the  two  sides  of  a corridor,  and  divided  in  the  same 
manner  into  the  senior  aud  juuior  side.  A non-commissioned 
officer  is  lodged  at  each  end  of  the  corridor  to  see  that  order  is 
kept 

Such  is  the  building  into  which  at  the  beginning  of  November 
the  successful  candidates  from  the  Lyciet  and  the  Ecolet  prepara- 
toiret  are  introduced,  in  age  resembling  the  pupils  whom  the  high- 
est classes  of  English  public  schools  send  annually  to  the  univer- 
sities, and  in  number  equal  perhaps  to  the  new  undor-graduates  at 
one  of  the  largest  colleges  at  Cambridge.  There  is  not,  however, 
in  other  points  much  that  is  common,  least  of  all  in  the  methods 
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snd  habits  of  study  we  are  about  to  describe.  This  will  be  best 
understood  by  a summary  of  a day’s  work. 

The  students  are  summoned  to  rise  at  half-past  five,  have  to  an- 
swer the  roll-call  at  six,  from  six  to  eight  arc  to  occupy  themselves 
in  study,  and  at  eight  they  go  to  breakfast.  On  any  morning  ex- 
cept Wednesday,  at  half-past  eight,  we  should  find  the  whole  of  the 
new  admission  assembled  in  an  amphitheater,  permanent  seats  in 
which  are  assigned  to  them  by  lot,  and  thus  placed  they  receive  a 
lecture  from  a professor,  rough  notes  of  which  they  are  expected  to 
take  while  it  goes  on.  The  first  half  hour  of  the  hour  and  a half 
assignod  to  each  lecture  is  occupied  with  questions  put  by  the  pro- 
fessor relating  to  the  previous  lecture.  A name  is  drawn  by  lot, 
the  student  on  whom  the  lot  falls  is  called  up  to  the  blackboard  at 
which  the  professor  stands,  and  is  required  to  work  a problem  and 
answer  questions.  The  lecture  concluded,  the  pupils  arc  conducted 
to  the  eallee  (Cellule,  which  have  just  been  described,  where  they 
are  to  study,  llcre  for  one  hour  they  devote  themselves  to  com- 
pleting and  writing  out  in  full  the  notes  of  the  lecture  they  have 
just  heard.  The  professor  and  his  assistants  the  repelileurt,  are 
expected  to  follow  and  make  a circuit  through  the  corridors,  to  give 
an  opportunity  to  ask  for  information  on  any  difficult  points  in 
tho  lecture.  A lithographed  summary  of  the  substance  of  the  lec- 
ture, extending  perhaps  to  two  octavo  pages,  is  also  furnished  to 
each  studying  room  for  the  use  of  its  pupils. 

Tho  lecture,  as  we  have  said,  commences  at  half-past  eight  o’clock ; 
it  lasts  an  hour  and  a half ; the  hour  of  w riting  up  the  notes  brings 
us  to  eleven.  The  young  men  are  now  relieved  by  a change  of  oc- 
cupation, and  employ  themselves  (still  in  their  places  in  the  rooms 
of  study)  at  drawing.  A certain  number,  detached  from  the  rest, 
are  sent  to  the  physical  and  chemical  laboratories.  The  rotation  is 
such  as  to  admit  each  student  once  a month  to  two  or  three  honrs’ 
work  at  a furnace  for  chemistry,  and  once  in  two  months  to  make 
experiments  in  electricity,  or  other  similar  subjects.  In  this  way, 
either  at  their  drawing  or  in  the  laboratories,  they  spend  three 
hours,  and  at  two  o’clock  go  to  their  dinner  in  the  refectories  below, 
and  after  dinner  are  free  to  amuse  themselves  in  tho  court-yard,  tho 
library,  the  fencing  and  the  billiard  rooms,  till  five.  At  five  they 
return  to  the  studying  rooms,  and  for  two  hours,  on  Mondays  and 
Fridays,  they  may  employ  themselves  on  any  work  they  please 
(etude  libre ;)  on  Tuesday  there  is  a lecture  in  French  literature, 
and  on  Thursday  in  German ; at  seven  o’clock  they  commence  a 
lesson,  which  lasts  till  nine,  in  landscape  and  figure  drawing,  or  they 
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do  exercises  in  French  writing  or  in  German  ; at  nine  they  go  down 
to  sapper ; at  half-past  nine  they  have  to  answer  to  a roll-call  in 

their  bedrooms,  and  at  ten  all  the  lights  are  pat  out. 

Wednesday  is  a half-holiday,  and  tho  pupils  are  allowed  to  leave 
the  school  after  two  o’clock,  aud  be  absent  till  ten  at  night.  The 
moruing  is  occupied  either  iu  study,  at  the  pleasure  of  the  students, 
or  in  sot  exercises  till  eleven,  when  there  is  a lecture  of  one  hour 
and  a half,  followed,  as  usual,  by  an  hour  of  special  study  on  the 
subject  of  the  lecture.  On  Sunday  they  are  allowed  to  be  absent 
almost  tho  whole  day  till  ten  P.  M.  There  is  no  chapel,  and  appa- 
rently no  common  religious  observance  of  any  kind  in  the  school. 

Such  is  a general  sketch  of  the  ordinary  employment  of  the  day ; 
a couple  of  hours  of  preparatory  study  before  breakfast,  a lecture 
on  the  differential  calculus,  on  descriptive  geometry',  on  chemistry, 
or  natural  philosophy,  followed  by  an  hour’s  work  at  notes ; scien- 
tific drawing  till  dinner ; recreation ; aud  general  study,  or  some 
lighter  lecture  in  the  evening.  Were  we  merely  to  count  the  hours, 
we  should  find  a result  of  eleven  or  eleven  and  a half  hours  of 
work  for  every  day  but  Wednesday,  and  of  seven  and  a half  hours 
for  that  day.  It  is  to  be  presumed,  however,  that  though  absolute 
idleness,  sleeping,  or  reading  any  book  not  authorized  for  pur|>oses 
of  study,  is  strictly  prohibited,  aud  when  detected,  punished,  nev- 
ertheless the  strain  on  the  attention  during  the  hours  of  drawing 
and  the  lectures  of  the  evening  is  by  no  means  extreme.  Land- 
scape and  figure  drawing,  the  lecture  iu  French  literature,  and  prob- 
ably that  iu  German,  may  fairly  be  regarded  as  something  like 
recreation.  Such,  at  least,  was  the  account  given  us  of  the  lectures 
on  literary  subjects,  and  it  agrees  with  the  indifference  to  literature 
which  marks  the  school.  Of  wholesome  out-of-door  recreation, 
there  certainly  seems  to  be  a considerable  want.  There  is  nothing 
either  of  the  English  love  of  games,  or  of  the  skillful  athletic  gym- 
nastics of  the  German  schools. 

The  method  of  teaching  is  peculiar..  The  plan  by  which  a vast 
number  of  students  arc  collected  as  auditors  of  professorial  lectures 
is  one  pursued  in  many  academical  institutions,  at  the  Scotch  uni- 
versities, and  in  Germany.  Lnrge  classes  attend  the  lectures  in 
Greek,  iu  Latin,  and  in  mathematics  at  Glasgow  ; they  listen  to  the 
professor’s  explanations,  take  notes,  are  occasionally  questioned,  and 
do  all  the  harder  work  in  their  private  lodgings.  Such  a system  of 
course  deserves  in  the  fullest  sense  tho  epithet  of  voluntary  ; a dili- 
gent student  may  make  much  of  it ; but  there  is  nothing  to  com- 
pel an  idle  one  to  give  any  attention. 
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It  seems  to  have  been  one  especial  object  pursued  in  the  Poly- 
technic to  give  to  this  plan  of  instruction,  so  lax  in  itself,  the 
utmost  possible  stringency,  and  to  accumulate  upon  it  every  attain- 
able subsidiary  appliance,  every  available  safeguard  against  idleness. 
Questions  arc  expressly  put  vital  voce  by  the  professor  before  his 
lecture ; there  is  a subsequent  hour  of  study  devoted  to  the  subject ; 
there  is  the  opportunity  for  explanation  to  individual  students ; the 
exaction  of  notes  written  out  in  full  form ; the  professor  also  gives 
exercises  to  the  students  to  write  during  their  hours  of  general 
study,  which  he  examines,  and  marks ; general  rM  voce  examina- 
tions ( interrogations  generates,)  conducted  by  the  professors  and 
ripiliteurs,  follow  the  termination  of  each  course  of  lectures;  and 
lastly,  one  of  the  most  important  and  peculiar  parts  of  the  method, 
we  have  what  are  called  tho  interrogations  particulicres.  After 
every  five  or  six  lectures  in  each  subject,  each  student  is  called  tip 
for  special  questioning  by  one  of  the  ripiliteurs.  The  rooms  in 
which  these  continual  examinations  are  held  have  been  described. 
They  occupy  one  entire  story  of  the  building ; each  holds  about 
six  or  eight  pupils,  with  the  ripetiteurs.  Every  evening,  except 
Wednesday,  they  arc  filled  with  these  little  classes,  and  busy  with 
theso  close  and  personal  questionings.  A brief  notice,  at  the  ut- 
most of  twenty-four  hours,  is  served  upon  the  students  who  are  thns 
to  bo  called  up.  Generally,  after  they  have  had  a certain  number 
of  lectures,  they  may  expect  that  thoir  time  is  at  hand,  bnt  the  pre- 
cise hour  of  the  summons  can  not  be  counted  upon.  The  scheme 
is  continually  varied,  and  it  defies,  we  arc  told,  the  efforts  of  the 
ablest  young  analysts  to  detect  the  law  which  it  follows. 

It  will  be  seen  at  once  that  such  a system,  where,  though  nomi- 
nally professorial,  so  little  is  left  to  the  student’s  own  voluntary 
action,  where  the  ordinary  study  and  reading,  as  it  is  called  in  our 
English  universities  (here  such  an  expression  is  unknown)  is  sub- 
jected to  such  unceasing  superintendence  and  surveillance,  and  to 
so  much  careful  assistance,  Requires  an  immense  staff  of  teachers. 
At  the  Polytechnic,  for  a maximum  of  350  pupils,  a body  of  fifteen 
professors  and  twenty-four  ripetiteurs,  are  employed,  all  solely  in 
actual  instruction,  and  in  no  way  burdened  with  any  part  of  the 
charge  of  the  discipline  or  the  finance,  or  even  with  the  great 
yearly  examinations  for  the  passage  from  the  first  to  the  second  di- 
vision, and  for  the  entrance  to  the  public  services. 

With  a provision  of  one  instructor  to  every  eight  students,  it  is 
probable  that  in  England  we  should  avoid  any  system  of  large 
classes,  from  the  fear  of  the  inferior  pupils  being  unnble  to  keep 
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pace  with  the  more  advanced.  We  should  have  numerous  small 
classes,  and  should  cudcnvor,  abovo  all  things,  to  obtain  the  advan- 
tage of  equality  of  attainment  in  the  pupils  composing  them. 

The  French,  on  the  other  hand,  make  it  their  first  object  to 
secure  one  able  principal  teacher  in  each  subject,  a professor  whom 
they  burden  with  very  few  lectures.  Aud  to  meet  the  educational 
difficulty  thus  created,  to  keep  the  whole  lnrge  class  of  listeners  up 
to  the  prescribed  point,  they  call  in  tills  numerous  and  busily  em- 
ployed corps  of  assistants  to  repeat,  to  go  over  the  professor’s  work 
afresh,  to  whip  in,  as  it  were,  the  stragglers  and  hurry  up  the  loi- 
terers. Certainly,  one  would  think,  a difficult  task  with  a class  of 
170  freshmen  in  such  work  as  the  integral  aud  differential  calculus. 
It  is  one,  however,  in  which  they  are  aided  by  a stimulus  which 
evidently  acts  most  powerfully  on  the  students  of  the  Polytechnic 
School  During  tho  two  years  of  their  stay,  the  prospect  of  their 
final  admission  to  the  public  sendees  can  rarely  be  absent  from  the 
thoughts  even  of  the  least  energetic  and  forcthiuking  of  the  young 
men.  Upon  their  place  in  the  last  class  list  will  depend  their  for- 
tune for  life.  A high  position  will  secure  them  not  only  reputation, 
but  the  certaiuty  of  lucrative  employment;  will  put  it  in  their 
power  to  select  which  sendee  they  please,  and  in  whichever  they 
choose  will  secure  them  favorable  notice.  Let  it  be  remembered 
that  fifty-three  of  these  one  hundred  and  seventy  are  free  scholars, 
bom  of  parents  too  poor  to  pay  40/.  a year  for  their  instruction,  to 
whom  industry  must  be  at  all  times  a necessity,  and  industry  dur- 
ing their  two  years  at  tho  Polytechnic  the  best  conceivable  expend- 
iture, the  most  certainly  remunerative  investment  of  their  pains  and 
labor.  The  place  on  the  final  class  list  is  obviously  the  prize  for 
which  this  race  of  two  years’  length  has  to  bo  run.  What  is  it  de- 
termines that  place  t Not  by  any  means  a final  struggle  before  the 
winning-post,  but  steady  effort  and  diligence  from  first  to  last 
throughout  the  course.  For  the  order  of  tho  class  list  is  not  solely 
determined  by  success  in  tho  examination  after  which  it  is  drawn 
up,  but  by  tho  result  of  previous  trials  aud  previous  work  during 
the  whole  stay  at  the  school. 

For,  during  the  whole  time,  every  written  exercise  set  by  the  pro- 
fessor, every  drawing,  the  result  of  every  interrogation  jrarticuliert 
by  the  repetiteura,  and  of  each  general  interrogation  by  the  pro- 
fessors and  repetiteura,  is  carefully  marked,  and  a credit  placed 
according  to  the  name  of  the  student  and  reserved  for  his  benefit 
in  the  last  general  account.  The  marks  obtained  in  the  examina- 
tion which  closes  the  first  year  of  study  form  a huge  element 
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in  this  last  calculation.  It  had  been  fonnd  that  tho  work  of  the 
first  vear  was  often  neglected : the  evil  was  quickly  remedied  by 
this  expedient  The  student,  it  would  seem,  must  feel  that  he  is 
gaining  or  losing  in  his  banking  account,  so  to  call  it,  by  every 
day’s  work ; every  portion  of  his  studies  will  tell  directly  for  or 
against  him  in  the  final  competition,  upon  which  so  much  depends. 

Such  is  the  powerful  mechanism  by  which  the  French  nation 
forces  out  of  the  mass  of  boys  attending  their  ordinary  schools  the 
talent  and  the  science  which  they  need  for  their  civil  and  military 
services.  The  efforts  made  for  admission  to  this  great  scientifio 
school  of  the  public  services,  the  struggle  for  the  first  places  at  the 
exit  from  it,  must  be  more  than  enough,  it  is  thought,  to  establish 
the  habits  of  hard  work,  to  accumulate  the  information  and  attain- 
ment, and  almost  to  create  the  ability  which  the  Daticn  require*  for 
the  general  good. 

We  may  now  follow  the  student  through  his  course  of  two  years’ 
study.  The  first  year's  work  may  be  mainly  divided  into  three 
portions  of,  unequal  length ; two  of  them  of  about  four  months 
each  (with  an  additional  fortnight  of  private  study  and  examina- 
tion,) arc  mainly  given  to  hard  lecturing,  whilst  the  third  portion 
of  two  months  is  devoted  to  private  study  and  to  the  examinations. 

In  accordance  with  this  arrangement  of  the  year,  the  four  hardest 
subjects  are  thus  distributed.  Analysis  and  descriptive  geometry, 
the  staple  work  of  the  school — its  Latin,  as  M.  de  Baraute  called 
it— come  in  the  firsj  four  months ; there  is  then  a pause  for  private 
study  and  a general  examination  in  these  two  subjects  {interroga- 
tions generates  as  distinct  from  the  interrogations  particulieres  of  the 
ripHiteurs.)  This  brings  us  to  tho  middle  of  March.  Analysis  and 
geometry  are  then  laid  aside  for  the  rest  of  the  year,  and  for  the 
next  portion  of  four  months  the  pupils  work  at  mechanics  and 
geodesy,  private  study  and  a general  examination  completing  this 
course  also.  Important  lectures  on  physics  and  chemistry  run  on 
during  both  these  periods,  and  arc  similarly  closed  by  private  study 
and  a general  examination.  The  less  telling  evening  classes  of 
French  literature  and  Gorman  end  at  the  beginning  of  June,  and 
landscape  and  figure  drawing  only  last  half  the  year.  It  may  be 
observed  also,  that,  as  a general  rule,  there  is  on  each  day  one,  and 
only  one,  really  difficult  lecture.  This  is  immediately  preceded  and 
followed  by  private  study,  but  then  comes  something  lighter,  as  a 
relief,  such  as  drawing  or  work  in  the  laboratories. 

The  chief  feature  in  the  third  portion  of  the  year  is  the  complete 
break  in  the  lectures  for  general  private  study  (etude  hire,)  a month 
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or  six  weeks  before  the  closing  examination  ut  the  cud  of  the  year. 
The  immediate  prospect  of  this  prevents  any  undue  relaxing  of  the 
work ; and  it  is  curious  to  observe  here  how  private  efforts  and  cu- 
forced  system  are  combined  together,  for  oven  the  private  efforts 
arc  thus  systematized  and  directed.  The  closing  examination  of 
the  first  year  begins  on  the  1st  and  ends  on  the  25th  of  September. 

The  total  number  of  lectures  in  each  branch  of  study,  w ith  the 
dates  when  they  respectively  commence  and  finish,  and  the  period 
w hen  the  general  examinations  ( interrogation*  generates)  take  place, 
arc  exhibited  in  the  following  tables,  and  we  should  add  that  the 
interval  between  the  close  of  each  course  and  the  commencement 
of  the  chief  yearly  examination  is  devoted  to  free  study. 


TABLE  roil  THE  SECOND  OB  LOWER  DIVISION,  rOLLOWINQ  T1IE  nnST  YEAR'S 
COURSE  OP  STUDr. 


Subject  of  Study. 

*r 

Course  of  Lecture*. 

General  LmuniiaGona. 
Intrrrofat tv**  <1  entrain- 

Annual 

Linmma- 

tioo. 

Lec- 

turer. 

Com- 

menced. 

Finished. 

Com- 

menced. 

Finished. 

Analysis 

40 

3rd  Nor 

25th  Feb. 

13th  March. 

18th  March. 

Mechanic*  and  Me- . .. 

rbinpi ... 

40 

2l»t  March. 

29tb  June. 

24th  July. 

2nd  Attgtwt. 

1st  Sept, 

Descriptive  Geometry. 

3H 

3rd  .Nor. 

3rd  March. 

13th  March. 

|H:h  March. 

ami  ends 

Fhystr* 

34 

2nd  " 

28th  June. 

Kith  July. 

I'.tth  July. 

on  the 

C heiiii.tfv 

38 

5th  “ 

17th  - 

10th  “ 

I««l.  •• 

25th  0ept. 

Gndnr.  

35 

20th  March 

noth  " 

241  h “ 

2nd  Auguit 

Frenrh  Literature,... 

30 

Hilt  Nut  . 

Gth  ** 

German ... 

30 

2nd  M 

Fijrurc  ami  Landscape 

15th  “ 

1 

Drawing, ... 

50 

4th  ** 

20th  April. 

Total, 

343 

The  work  of  the  second  year  is  almost  identical  in  its  general 
plan  with  that  of  the  first.  A continuation  of  analysis  with  me- 
chanics in  place  of  descriptive  geometry  is  the  work  of  the  first 
four  months,  then  comes  the  private  study  and  the  interrogation* 
generate »,  and  then  again,  from  the  middle  of  March  to  the  middle 
of  July,  work  of  a more  professional  character,  stercotomy,  the  art 
of  war  and  topography,  forms  the  natural  completion  of  the  pupil's 
studies.  Chemistry  and  physics  follow  the  same  course  as  during 
the  first  year,  and  terminate  with  the  private  study  and  the  general 
examination  at  the  beginning  of  August.  The  evening  lectures  in 
French  literature  and  German  end  about  the  middle  of  June,  and 
those  in  figure  and  landscape  drawing  at  the  beginning  of  May. 
The  last  portion  is  again  given  to  private  study  and  the  grent  Final 
Examination. 

» ’ * • \ . JMVe.vWJ  V'lM'lI'S 
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TABLE  FOB  THE  FinST  OB  UPPER.  DIVISION,  FOLLOWING  THE  SECOND  TEAKS 
COURSE  Or  STUDY. 


Subject  of  Study. 

No. 

of 

Lec- 

ture*. 

Course  of  Lectures. 

General  Examinations. 
lultrrogatio mt  Oimirmlu. 

Annoel 

Examin- 

ation. 

Com- 

menced, 

Finished.  j 

Com- 

menced. 

Finished. 

Analysis,  

Mechanics  and  Ma-.. 

chine*, 

Stereoimny, 

Physics,  

Chemistry, 

Architecture  sod  Con- 

32 

42 

32 

3ti 

3d 

40 

20 

10 

3U 

30 

4H 

11th  Nov. 

10th  M 
20th  March. 
12  Nov. 

14th  “ 

10th  ** 

21*t  March. 
3rd  Jan. 
11th  Nov. 
14th  * 

12th  - 

3rd  March. 

2nd  - 
20th  June. 
2Wh  “ 

28th  »• 

8th  * ! 

1 21st  « 

Oth  M 

10th  “ 

2nd  May. 

13th  March. 

13th  M 
10th  July. 
24th  “ 
24th  July. 

18th  March. 

18th  - 
10th  July. 
2nd  Aug. 
2nd  » 

Begins  on 
the 

10th  Hept. 
and  ends 
on  the 
10th  Oct. 

Military  Art  and  For 

tiftcation, | 

Topography 

French  Literature,. . . ' 

German I 

Figure  ond  Landscape1 
Drawing, ..] 

10th  “ 

10th  July. 

Tow, j 

338 

T.  TUE  EXAMINATIONS,  PABTICULABLY  THAT  Or  THE  FIRST  YEAR  AND  THE 
FINAL  ONE 

We  have  now  brought  the  pupil  nearly  to  the  end  of  his  career, 
but  must  previously  say  a few  words  about  his  examinations,  the 
chief  epochs  which  mark  his  progress,  and  the  last  of  which  fixes 
his  position  almost  for  life.  For  this  purpose  it  is  necessary  to 
recapitulate  briefly  what  has  been  said  in  different  places  of  the 
whole  examinatorial  system  of  tho  Polytechnic  School. 

1.  All  the  professors  require  the  students  in  their  studying  rooms, 
to  answer  questions  in  writing  on  the  courses  as  they  go  through 
them : a different  question  is  given  to  each  student,  and  every  third 
question  is  of  such  a nature  as  to  involve  a numerical  example  in 
the  reply. 

These  questions  are  given  in  the  proportion  of  one  to  about  every 
four  lectures,  and  the  replies  after  being  examined  by  the  professor 
or  repeliteur,  are  indorsed  with  a credit,  varying  from  0 to  20,  and 
the  paper  is  then  given  back  to  the  student,  to  be  produced  at  the 
close  of  the  year. 

2.  Credits  arc  assigned  to  the  students  for  their  ordinary  manipu- 
lations in  chemistry  and  physics,  during  the  first  year ; and  at  the 
close  of  each  year,  for  their  manipulations,  in  chemistry  alone,  be- 
fore the  examiners. 

3.  The  repel  iteurt  examine,  (in  the  interrogatione  particulieru,) 
every  ten  or  fourteen  days,  from  six  to  eight  students  during  a sit- 
ting of  two  hours,  on  the  subject  of  study  lectured  on  since  the 
previous  examination  of  the  same  kind.  All  these  students  must 
continue  present,  and  at  the  close  the  repetiteur  assigns  to  each  a 
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previous  examination  of  the  same  kind.  Ail  these  stndents  must 
Continne  present,  and  at  the  close  the  repetitcur  assigns  to  each  n 
credit  entirely  dependent  on  the  manner  in  which  each  has  replied. 
The  professors  and  captains  inspectors  are  occasionally  present  at 
these  examinations,  which  are  discontinued  at  certain  periods  ac- 
cording to  the  instructions  of  the  director  of  studies. 

4.  At  ditferent  intervals  of  time,  from  a fortnight  to  a month,  as 
may  happen,  after  the  close  of  the  course  in  each  branch  of  study, 
geneml  examinations  ( interrogations  generates)  are  made  by  the  pro- 
fessors and  repetiteurs.  From  four  to  six  students  aro  examined  to- 
gether for  at  least  two  hours,  and  at  the  conclusion  the  professor 
makes  known  to  the  director  of  studies  the  credit  he  has  granted  to 
each  student  for  the  manner  in  which  he  has  passed  bis  examination. 

Such  may  be  called  the  minor  or  ordinary  examinations.  But 
there  is  an  annual  closing  examination  at  the  end  of  each  year, 
which  we  will  now  describe.  • The  first  year’s  annual  examination 
commences  on  the  1st  and  ends  on  the  25th  September.  It  is  car- 
ried on  by  special  examiners,  (a  different  set  from  those  who  conduct 
the  entrance  examinations,)  and  not  by  the  professors.  These  give 
to  every  student  a credit  between  0 and  20  in  each  branch  of  study, 
according  to  the  manner  in  which  he  replies. 

The  following  table  shows  the  co-efficients  of  influence  allowed 
to  the  different  studies  of  the  first  year,  subdivided  also  among  tho 
particular  classes  of  examination  to  which  the  student  has  been 
subjected.  The  component  parts  of  the  co-efficients  as  well  as  the 
co-efficients  themselves,  slightly  vary  from  year  to  year,  dependent 
on  the  number  of  examinations : — 

TABLE  L — FIRST  TEAR’S  COURSE  OF  STUDIES:  SECOND  DIVISION. 


Co-efficient  of  Influence  awarded  to 
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At  the  conclusion  of  this  examination  the  director  of  studies  pre 
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pares  a statement  for  each  student,  exhibiting  the  credits  he  has  oh* 
tained  at  each  of  the  preceding  examinations  in  each  subject,  mul- 
tiplied by  the  co-efficient  of  influence,  and  the  sum  of  the  products 
represents  the  numerical  account  of  the  student’s  credit  in  each 
brnuch  of  study. 

As  the  process  is  somewhat  intricate,  we  append  the  following 
example,  to  show  the  nature  of  the  calculation  performed,  in  order 
to  ascertain  the  Bmount  of  credits  due  to  each  student : — 


REPORT  OF  THE  CREDITS  OA1NED  IS  THE  FIRST  TEARS  COURSE  OF  STUDY  BY 
M.  K.,  STUDENT  AT  THE  POLYTECHNIC  SCHOOL. 


Subject  of  Exam- 

iuatiou. 


If 


Mechanics,. 


Descriptive  Goom 




Geodesy, 


Physics,. 


Chemistry,  . 


French  Literature, 
German  Language, 


Drawing 

Shading  and  Tim- 
ing Plans, 


Nature  of  Examination 
or  Proof. 
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questions 
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rogation*  generate *,) 

Annual  Examination, 

Written  answers  to  Professors’] 

questions, 
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Graphical  representations  and 

drawing, 
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Sheets  of  notes 

Graphical  rep.  and  drawing... 
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questions. 
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questions, 
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It  is  important  to  remark  that  any  student  whose  mean  credit , 
given  in'  the  eighth  column  of  the  preceding  tabic,  in  any  branch 
of  study  docs  not  exceed  three,  or  whose  general  mean  credit  for  the 
whole  of  the  studies  being  the  arithmetical  mean  of  all  the  values 
recorded  in  the  eighth  column,  and  given  at  the  bottom  in  the  ex- 
ample, does  not  exceed  six,  is  considered  to  jmsscss  an  insufficient 
amount  of  instruction  to  warrant  his  being  permitted  to  pass  into  the 
first  division  for  the  second  gear's  course.  lie  is  accordingly  ex- 
cluded from  the  school,  unless  he  has  been  prevented  from  pursu- 
ing his  studies  by  illness,  in  which  case,  when  the  facts  are  thor- 
oughly established,  he  will  be  allowed  a second  year's  study  in  the 
second  division,  comprising  the  first  year’s  course  of  study. 

We  now  pass  to  the  second  annual  or  great  final  examination  for 
admission  to  the  public  services,  remarking  only  that  in  the  inter- 
rogations ginirales  of  the  second  year  the  principal  subjects  of  both 
years  are  included. 

The  final  examinations  for  admission  into  the  public  service 
commence  about  the  10th  September,  and  last  about  one  month. 
They  are  conducted  by  the  same  examiners  who  examined  at  the 
close  of  the  first  year.  These  are  five  in  number,  and  appointed  by 
the  minister  of  war.  One  of  these  takes  analysis;  a second,  me- 
chanics; a third,  descriptive  'geometry  and  geodesy;  the  fourth, 
physics ; and  the  fifth,  chemistry. 

The  examination  in  military  art  and  topography  is  conducted  by 
a captain  of  engineers  specially  appointed  for  the  purpose ; and  in 
the  same  manner  the  examination  in  German  is  carried  on  by  a pro- 
fessor, usually  a civilian,  specially  but  not  permanently  appointed. 

The  questions  are  oral,  and  extend  over  the  whole  course  of  study 
pursued  during  the  two  years.  Each  student  is  taken  separately 
for  one  hour  and  a quarter  on  different  days  by  each  of  the  five 
examiners ; each  examiner  examines  about  eight  students  daily. 

A table,  very  similar  to  that  already  given,  is  prepared  under  the 
superintendence  of  the  Director  of  studies  for  every  student,  to  as- 
certain the  numerical  amount  of  his  credits  in  each  branch  of  study, 
the  co-efficients  of  influences  for  the  particular  subject  of  study  and 
nature  of  examination  being  extracted  from  a table  similar  to  that 
in  page  80,  and  when  these  tables  have  all  been  completed,  a 
general  list  of  all  the  students  is  made  out,  arranged  in  the  order 
of  their  merits. 

Formerly,  conduct  was  permitted  to  exercise  some  slight  influ- 
ence on  their  position,  but  that  is  no  longer  the  case. 

The  same  regulations  exist,  as  regards  the  minimum  amount  of 
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credit  that  will  entitle  the  students  to  enter  into  the  pnblie  service, 
M have  already  been  stated  above  in  reference  to  the  passage  from 
the  first  to  the  second  year’s  course  of  study. 


TABLE  IL  SECOND  YEAR'S  COURSE  Or  STUDY:  TOST  DIVISION. 


From  the  preceding  tables  and  explanations,  it  will  be  apparent 
that,  as  the  whole  of  the  students  for  each  year  are  compelled  to 
follow  precisely  the  same  course  of  study,  the  system  of  professo- 
rial instruction,  combined  with  the  constant  tutelage  and  supervi- 
sion exercised  by  the  rtpltiteurt,  and  the  examinations  ( interroga- 
tions particuliha)  of  the  rrpetilevri,  at  short  intervals  of  time,  have 
for  their  principal  object  the  keeping  alive  in  the  minds  of  the  stn- 
dents  the  information  which  has  been  communicated  to  them.  As 
a stimnlus  to  continuous  and  unceasing  exertion,  it  will  be  seen  by 
an  inspection  of  the  tables  of  the  co-efficients  of  influence,  that  tbs 
manner  in  which  the  students  acquit  themselves  from  day  to  day,* 
and  from  week  to  week,  is  made  an  element,  and  a very  important 
one,  in  determining  their  final  position  in  the  list  arranged  accord- 
ing to  merit,  exceeding  as  it  does  in  most  instances  the  influenoa 
exerted  on  their  classification  by  their  final  examination  at  the  close 
of  each  year.  This  principle  thus  recognises  not  only  their  knowl- 
edge at  the  end  of  each  year,  but  also  the  manner  in  which  they 
have  proved  it  to  the  professors  and  rSpeliteun  in  the  course  of  the 
year ; and  with  reference  to  the  second  year’s  study,  the  final  result 
of  the  first  year’s  classification  exercises  an  influence  amounting  to 
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•boot  one-third  of  the  whole,  in  the  final  classification  at  the  end 
of  the  second  year. 

It  follows  also,  that  ns  the  examinations  at  the  end  of  each  year 
•re  made  by  examiners,  otherwise  unconnected  with  the  school,  and 
not  by  the  professors  belonging  to  it,  the  positions  of  the  students  in 
the  classified  list  is  partly  dependent  on  the  judgment  of  the  profess- 
ors with  whom  they  are  constantly  in  communication,  and  partly  on 
the  public  examiners,  whom  they  meet  only  in  the  examination 
rooms.* 

The  examinors  of  the  students  are  not  frequently  changed,  and 
practically  the  same  may  be  said  of  the  examiners  for  admission. 

The  students  at  the  head  of  the  list  have  generally  since  the  wars 
of  the  first  Empire  entered  into  the  civil  rather  than  into  the  mili- 
tary services,  the  former  being  much  better  remunerated. 

The  services  are  usually  selected  by  preference,  nearly  in  the  fol- 
lowing order : — 

The  Itoads  and  Bridges  (Ponte  et  chaueeiee)  ) very  nearly  on  an 
and  Mines  (Mine*,)  - \ equality. 

Powder  and  Saltpetre  ( Poudre t et  Salpitne.) 

Naval  Architects  (Gtnie  maritime.) 

Engineers  (Genie  militaire.) 

The  Artillery  ( ArtiUerie  de  terre,)  ) 

and  the  buff  Corps  (Slat  Major,)  } ^ °“  e<*naIi,7- 

The  Hydographical  Corps  (Ingenieurt  Hydrographet.) 


»■  ia  tfct  UM*  tSars. 
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Tobacco  Department  ( AdminUtration  dtt  Tabact.) 

Telegraph  Department  (Ligtu*  Tilegraphiqua.) 

Navy  (Marine.) 

i Marine  Artillery  ( Artillerie  de  mer.) 

Such,  at  least,  is  the  result  of  a comparison  of  the  selections 
made  by  the  students  during  eight  different  years. 

This  preference  of  the  civil  to  the  military  services  has  been  the 
subject  of  frequent  complaints  on  the  part  of  the  military  author- 
ities to  the  minister  of  war. 

No  steps  have,  however,  been  taken  by  the  French  government 
to  prevent  the  / ret  choice  of  a profession  being  granted  to  the  most 
successful  students. 

We  have  now  followed  the  student  at  the  Polytechnic  to  the  end 
of  his  school  career.  He  is  then  to  pass  to  his  particular  School 
of  Application,  in  which  (as  the  name  implies)  he  is  taught  to 
apply  his  science  to  practice.  It  is  difficult  to  state  precisely  the 
amount  of  such  science  which  the  highest  pupils  may  be  thought 
to  possess  on  leaving ; the  best  idea  of  it  will  be  gained  by  refer- 
ence to  the  programmes  of  the  most  important  of  the  lectures.  It 
is  also  needless  to  dwell  again  on  the  main  features  of  the  school — 
the  emulation  called  forth,  the  minute  method,  the  great  prizes 
offered  for  sustained  labor.  We  must,  however,  make  some  remarks 
on  these  points  before  concluding  our  account,  so  far  as  they  bear 
on  the  subject  of  military  education. 


VL  SEVERAL  REMARKS. 

1.  Keeping  out  of  sight  for  the  moment  some  defects  both  in  the  prin- 
ciples and  details  of  the  education  of  this  school,  the  method  of  teaching 
adopted  seems  to  us  excellent,  and  worthy  of  careful  study.  In  this 
remark  we  allude  principally  to  the  skillful  combination  of  two  methods 
which  have  been  generally  thought  incompatible ; for  it  unites  the  well- 
prepared  lecture  of  a German  professor,  with  the  close  personal  question- 
ing of  s first-rate  English  school  or  college  lecture.  But  besides  this,  its 
whole  system  is  admirably  adapted  for  the  class  of  pupils  It  educates. 

These  pupils  are  generally  not  of  the  wealthy  classes ; they  are  able, 
and  struggling  for  s position  in  life.  On  all  these  grounds  their  own  as- 
sistance in  the  work  may  be  calculated  upon.  Yet  they  are  not  left  to 
themselves  to  make  the  most  of  their  professors’  lectures  The  aid  of 
rfjtHiUun,  even  more  valuable  in  its  constant  “ prudent  interrogations,” 
than  in  the  explanations  afforded,  is  joined  to  the  stimulus  given  by 
marking  every  step  of  proficiency,  and  by  making  all  tell  on  the  last 
general  account  But  though  the  routine  and  method  of  the  school  are 
so  elaborate,  play  is  given  to  the  individual  freedom  of  the  pupils  in  their 
private  work,  and  this  is  managed  so  skillfully  that  the  private  work  is 
made  immediately  to  precede  the  final  examination,  on  which  mainly  de- 
pends the  pupil’s  (dace  for  life.  Thus  from  first  to  last  they  are  carried 
on  by  their  Bystem  without  being  cramped  by  it;  every  circumstance 
favorable  to  study  is  made  the  most  ef ; rigorous  habit,  mental  readiness, 
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the  power  of  working  with  others,  and  the  power  of  working  for  them- 
selves, the  ambition  for  immediate  and  permanent  success,  all  the  objects 
and  all  the  methods  which  students  ever  have  in  view,  support  and  stim- 
ulate those  of  the  Polytechnic  in  their  two  years’  career. 

2.  The  mainspring,  however,  of  the  school's  energy  is  the  competition 
amongst  the  pupils  themselves,  and  this  could  hardly  exist  without  the 
great  prixes  offered  to  the  successful.  This  advantage,  added  to  the 
ral  impulse  of  tho  early  days  of  tho  Empire,  has  no  doubt  power- 
contributed  to  the  great  position  of  the  school.  It  has  made  it  a 


of  university  of  the  (life  mathematicians,  and  as  in  England  young 
men  look  to  the  prixes  of  the  universities,  and  the  professions  to  which 
they  lead,  as  their  best  opening  in  life,  so  in  France,  ever  since  the  first 
revolution,  the  corresponding  class  has  inclined  to  the  active  and  chictly 
military  career  which  is  offered  by  the  great  competitive  school  of  the 


8.  A preparatory  school  of  this  remarkable  character  can  not  but  exer- 
cise a very  powerful  influence  over  those  three-fourths  of  its  pupils  who 
leave  it  to  enter  the  army.  The  obvious  question  is  whether  the  attempt 
la  not  made  to  teach  more  than  is  either  necessary  or  desirable  for  mili- 
tary purposes,  and  to  this  suspicion  may  be  added  the  fact  that  the  civil 
prixes  being  more  in  request  than  the  military,  many  of  those  who  enter 
the  army  do  so  in  the  first  instance  reluctantly,  and  that  the  pupils  at  the 
bottom  of  the  list  appear  to  be  often  such  marked  failures  as  to  imply 
either  great  superficiality  or  premature  exhaustion. 

4.  In  studying  the  Polytcchnio  School  we  have  had  these  points  con- 
stantly brought  before  us,  and  feeling  the  difficulty  of  discussing  them 
fully,  we  beg  to  invite  attention  to  the  cvidcnco  sent  us  in  reply  to  some 
questions  which  we  addressed  on  the  subject  to  some  distinguished  sci- 
entific officers  and  civilians  connected  with  tho  school.  We  will  give 
briefly  the  result  of  our  own  inquiries. 

8.  The  complaint  of  General  Paixhans  has  been  quoted.  He  urges 
that  a considerable  proportion  of  the  army  pupils  are  mere  queue*  it 
promotion,  and  quite  insufficient  to  form  U corps  et  eurtout  la  let e of 
troops  d'tlite. 

Other  not  inconsistent  complaints  we  heard  ourselves,  of  the  mental 
exhaustion  and  the  excessively  abstract  tendencies  of  many  of  the  mili- 
tary pupils  of  the  school. 

6.  Such  are  the  complaints.  There  is  certainly  reason  to  think  that, 
with  regard  to  tho  twenty  or  thirty  lowest  pupils  on  the  list,  those  of 
General  Paixhans  arc  well  founded.  These  are  the  breal a down,  and  we 
are  at  first  surprised  that,  entering  as  they  must  do,*  with  high  attain- 


• The  undents  are  selected,  by  » competitive  examination,  out  of  a very  large  number  of 
candidates,  aa  will  be  Been  from  tha  IoIIowiux  table,  extracted  from  the  yearly  calendars 


Year. 

Candidate 

who 

inscribed 

thur  Name*. 

Caodidate 

examifunt. 

Candidate 
admitted 
tn  tha 

Polytechnic. 

Year 

Candidate 

who 

inscribed 
their  Kamea. 

Candidate 

examined. 

Candidate 
admitted 
to  the 

Polytechnic. 

~IKK 

567 

468 

183 

1838 

330 

431 

135 

387 

JKM 

627 

441 

130 

1842 

709 

458 

137 

IK 15 

729 

633 

144 

1843 

803 

459 

166 

1814 

746 

531 

143 

irar 

629 

308 

137 

1845 

780 

43V 

136 

1KW 

333 

410 

131 

Glviof  an  averafe  of  one  anident  lor  foar  candidates  erowitaed,  so  that  It  la  Impossible  to 
ltnafine  that  there  ti  any  lech  of  ability  in  those  selected. 

A similar  raautt  appears  to  follow  from  aoaie  oUtcr  more  recent  atatiwlcs. 


country. 
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menu,  they  should  fall  so  low  as  the  marks  in  the  Ubles  (with  which  we 
are  most  liberally  supplied)  prove  to  be  the  case. 

At  the  same  lime,  we  believe  that  no  teaching  ever  has  provided  or 
will  provide  against  many  failures  out  of  one  hundred  and  seventy  pu- 
pils, even  among  those  who  promised  well  at  tirst : and  if  the  standard 
of  the  majority  of  pupils  is  high  at  the  Polytechnique,  and  the  point 
reached  by  the  first  few  r ery  high,  it  is  no  reproach  that  the  descent 
amongst  the  last  few  should  be  very  rapid. 

With  regard  to  the  assertion,  that  the  teaching  is  excessive  and  lead* 
too  much  to  abstract  pursuiU  for  soldiers,  it  may  be  partially  true.  Per- 
haps the  general  passion  for  science  has  led  to  an  overstrained  teaching 
for  the  army,  even  for  iU  scientific  corps ; and  yet  would  it  be  allowed 
by  officers  of  the  highest  scientific  ability,  either  in  the  French  or  the 
English  army,  that  less  science  is  required  for  the  greatest  emergencies 
of  military  than  for  those  of  civil  engineering,  or  for  the  theory  of  pro- 
jectiles than  for  working  the  department  of  saltpetre  ? 

It  may,  however,  be  true  that  an  attempt  is  made  at  the  Polytcchnie 
to  exact  from  all  atUinmcnU  which  can  only  be  reached  by  a/e is. 

7.  With  this  deduction,  we  must  express  our  opinion  strongly  in  favor 
of  the  influence  of  the  Polytechnic  on  the  French  army.  We  admit  that 
in  some  instances  pupils  who  have  failed  in  their  attempt  at  civil  prizes 
enter  the  army  unwillingly,  but  they  are  generally  soon  penetrated  with 
iU  eeprit  dt  carp*,  and  they  carry  into  it  talent  which  it  would  not  other- 
wise have  obtained.  Cases  of  overwork  no  doubt  occur,  as  in  the  early 
training  for  every'  profession,  but  (following  the  evidence  we  have  re- 
ceived) we  have  no  reason  to  think  them  so  numerous  as  to  balance  the 
advantage  of  vigorous,  thoughtful  study  directed  early  towards  a profes- 
sion which,  however  practical,  is  eminently  benefited  by  it  “It  can 
not  be  said,”  was  the  verdict  of  one  well  fitted  to  express  an  opinion, 
*•  that  there  is  too  much  science  in  the  French  army." 

8.  Assuming,  however,  the  value  of  the  scientific  results  produced  in 
the  French  army  by  the  Polytechnic,  it  by  no  means  follows  that  a simi- 
lar institution  would  be  desirable  in  another  country.  Without  much 
discussion  it  may  be  safely  said  that  the  whole  history  and  nature  of  the 
institution — the  offspring  of  a national  passion  for  system  and  of  revo- 
lutionary excitement — make  it  thoroughly  peculiar  to  France. 

0.  Some  obvious  defects  must  be  noticed.  The  curious  rule  of  forbid- 
ding the  use  of  all  books  whatever  is  a very  exaggerated  attempt  to  make 
the  pupil  to  rely  entirely  on  the  professors  and  repiliUurt.  The  exclu- 
sive practice  of  oral  examination  also  seems  to  us  a defect  Certainly 
every  examination  should  give  a pupil  an  opportunity  of  showing  such 


Year. 

Number  of 
Candidate* 
who  tnaenbed 
tbeir  .Name*. 

Number 

declared  admie- 
•ible  to  the 
Second  Exam- 
ination. 

Number 

admitted. 

IKS* 

510 

216 

202 

JK53 

494 

217 

1W 

519 

ZW 

170 

lo&S 

544 

232 

170 

In  huffing,  however,  of  three  numbers,  It  should  be  borne  In  mind  that  a very  large  num- 
ber of  l tie  c and  Stales  who  succeed  have  tried  more  than  once  ; the  successful  of  this  rear 
hsva  been  among  the  uuauccsssful  uf  leal  year,  an  thal  the  proportion  of  indtviduala  who 
succeed  tu  individuals  who  fall.  Is.  of  course,  considerably  larger  than  one  10  four.  Of  the 
170 candidates  admitted  in  November,  KyO.  117  had  pm  down  their  names  for  the  examine* 
turn  of  ISM,  and  £3  ossiy  bad  not  been  previouaty  inscribed  Of  Ihe  117  wbo  pul  duwn  therr 
names,  19  bad  withdrawn  without  lieiu*  examined  al  ad.  71  had  been  rejected  on  Ihe  prv- 
Ismtuary  examination.  1X7  Iwd  barn  uiuucceewful  at  that  of  the  second  decree  , of  the  171) 
came  up  fur  the  second  time  to  Ilia  examine  lain.  „ 
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valuable  qualities  as  readiness  and  power  of  expression ; but  an  exam- 
ination solely  oral  appears  to  us  an  uncertain  test  of  depth  or  accuracy 
of  knowledge ; and  however  impartial  or  practiced  an  examiner  may  be, 
it  is  impossible  that  questions  put  orally  can  present  exactly  the  same 
amount  of  difficulty,  and  so  be  equally  fair,  to  the  several  competitors. 

At  the  same  time,  although  in  all  great  competing  examinations  the 
chief  part  of  the  work  (in  our  opinion)  should  be  written,  the  constant 
oral  cross-questioning  of  the  minor  examinations  at  the  Polytechnic,  ap- 
peared to  be  one  of  the  most  stimulating  and  effective  parts  of  their 
system. 

10.  A more  serious  objection  than  any  we  hare  named  lies  against  the 
exclusive  use  of  mathematical  and  scientific  training,  to  the  neglect  of 
all  other,  as  almost  the  only  instrument  of  education.  The  spirit  of  the 
school,  as  shown  especially  by  its  entrance  examinations,  is  opposed  to 
any  literary  study.  This  is  a peculiar  evil  in  forming  characters  for  a 
liberal  profession  like  the  army.  Such  a plan  may  indeed  produce  strik- 
ing results,  if  the  sole  object  is  to  create  distinguished  mathematicians, 
though  even  then  the  acuteness  in  one  direction  is  often  accompanied  by 
an  unbalanced  and  extravagant  judgment  in  another.  But  a great  school 
should  form  the  whole  and  not  merely  a part  of  the  man ; and  as  doing 
this,  as  strengthening  the  whole  mind,  instead  of  forcing  on  one  or  two 
of  its  faculties — as  giving,  in  a word,  what  is  justly  called  & liberal  edu- 
cation— we  arc  persuaded  that  the  system  of  cultivating  the  taste  for  his- 
torical and  other  similar  studies,  as  well  as  for  mere  science,  is  based  on 
a sounder  principle  than  that  which  has- produced  the  brilliant  results 
of  the  Polytechnic. 

11.  It  may  be  added,  in  connection  with  the  above  remark,  that  as  the 
entrance  examination  at  the  Polytechnic  influences  extensively  the  teach- 
ing of  the  great  French  schools,  and  is  itself  almost  solely  mathematical, 
it  tends  to  diffuse  a narrow  and  exclusive  pursuit  of  science,  which  is 
very  alien  from  the  spirit  of  English  teaching. 

12.  We  may  sum  up  our  remarks  on  the  Polytechnic  School  thus:— 

Regarded  simply  as  a great  Mathematical  and  Scientific  School,  its  re- 
sults in  producing  eminent  men  of  science  have  been  extraordinary.  It 
has  been  the  great  (and  a truly  great)  Mathematical  University  of  France. 

Regarded  again  as  a Preparatory  School  for  the  public  works,  it  has 
given  a very  high  scientific  education  to  civil  engineers,  whose  scientific 
education  in  other  countries  (and  amongst  ourselves)  is  believed  to  be 
much  slighter  and  more  accidental. 

Regarded  as  a school  for  the  scientific  corps  of  the  army,  its  peculiar 
mode  of  uniting  in  one  course  of  competition  candidates  for  civil  and 
military  services,  has  probably  raised  scientific  thought  to  a higher  point 
in  the  French  than  in  any  other  army. 

Regarded  as  a system  of  teaching,  tho  method  it  pursues  in  developing 
the  talents  of  its  pupils  appears  to  u9  the  best  we  have  ever  studied. 

It  is  in  its  studies  and  some  of  its  main  principles  that  the  example  of 
the  Polytechnic  School  may  be  of  most  value.  In  forming  or  improving 
any  military  school,  we  can  not  shut  our  eyes  to  the  successful  working 
at  the  Polytechnic  of  the  principle,  which  it  was  the  first  of  all  schools 
to  initiate,  the  making  great  public  prizes  the  reward  and  stimulus  of 
the  pupil’s  exertions.  We  may  observe  how  the  state  has  here  encour- 
aged talent  by  bestowing  so  largely  assistance  npon  all  successful,  but 
poor  pupils,  during  their  school  career.  We  may  derive  some  lessons 
from  its  method  of  teaching,  though  tho  attempt  to  imitate  it  might  b# 
unwise.  Meanwhile,  without  emulating  the  long  established  scientific 
prestige  of  the  Polytechnic,  we  have  probably  amongst  ourselves  abund- 
ant materials  for  a military  scientific  education,  at  least  as  sound  as  that 
given  at  this  great  School 
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NOTE.  . 

In  addition  to  the  Schools  of  Application  for  Artillery  and  En 
gineere  at  Metz,  and  of  Infantry  and  Cavalry  at  St.  Cyr,  of  which 
a pretty  full  account  will  be  given,  the  following  Public  Services  are 
supplied  by  the  Polytechnic  School. 

GunpowOkh  and  Saltpetre. — (Pmdres  et  Salpetres.) 

In  Franc©  the  manufacture  of  gunpowder  is  solely  in  the  hands  of  th©  Gov? 
eminent.  Tho  pupils  of  the  Polytechnic  who  enter  th©  gunpowder  and  salt- 
petre service,  are  sent  in  succession  to  different  powder-mills  and  saltpetre 
refineries,  so  as  to  gain  a thorough  acquaintance  with  all  tbo  details  of  the 
manufacture. 

On  first  entering  the  service  they  are  named  Hives  Act  poudres.  They  after- 
wards rise  successively  to  the  rank  of  assistant-commissary,  commissary  of 
the  third,  of  the  second,  and  of  the  first  class. 

Navy. — {Marine.) 

A small  number  of  the  pupils  of  the  Polytechnic  enter  the  Navy.  They  re- 
Oeive  the  rank  of  iUm  de  premiere  cfa-ue,  from  the  date  of  their  admission. 

They  are  sent  to  the  ports  to  serve  afloat.  After  two  years’  service  they  may 
be  promoted  to  the  rank  of  enseigne  de  vmkmem,  on  passing  the  necessary  ex- 
aminations, on  tho  same  terms  precisely  as  the  elites  de  premiere  close*  of  tbs 
Naval  School. 


Marine  Artillery. — (Artillerie  de  la  Marine.) 

The  French  marine  artillery  differs  from  the  English  corps  of  tho  same  name, 
in  not  serving  afloat  Its  duties  are  confined  to  the  ports  and  to  the  colonies. 
It  is  governed  by  tho  same  rules  and  ordinances  as  the  artillery  of  tho  army. 

Tho  foundries  of  La  Vilteneuve,  Rochefort,  Ruelle,  Never*,  and  Saint  Ger* 
vais  are  under  its  direction. 

The  officers  of  the  marine  artillery  are  liable  to  be  sent  on  board  ship  to  study 
naval  gunnery,  so  as  to  be  in  a positlou  to  report  upon  alterations  or  improve- 
ments in  this  science. 

Naval  Architects. — (Genie  Maritime.) 

The  naval  architects  aro  charged  with  tho  construction  and  repair  of  vessels 
of  war,  and  with  the  manufacture  of  all  the  machinery  required  in  tho  ports 
and  dockyards.  Tho  factories  of  Indret  and  La  Chausaaae  are  under  their 
direction. 

The  pupils  of  tho  Polytechnic  enter  the  corps  of  naval  architects  with  the 
rank  of  elite  do  Genie  Maritime.  They  are  sent  to  tho >School  of  Application 
of  Naval  Architects  at  L’Orient.  After  two  years’  instruction  tiiey  undergo  an 
examination,  and,  if  successful,  they  are  promoted  to  tho  rank  of  sub-architect 
of  the  third  class,  so  far  as  vacancies  admit.  They  may  be  advanced  to  the 
second  clitas  after  a service  of  two  years. 

IlYDitOGRAPnERS. — (Ingtnieurs  Uydrographes.) 

The  hydrographers  aro  stationed  at  Paris.  They  aro  sent  to  the  coast  to 
make  surveys,  and  the  time  so  spent  reckons  as  a campaign  in  determining  their 
pension.  On  their  return  to  Paris  they  are  employed  in  the  construction  of  maps 
and  charts. 

Tho  hydrographers  have  the  same  rank  and  advantage  as  the  naval  architects. 

On  leaving  the  Polytechnic,  tho  pupils  enter  the  corps  of  hydrographers 
with  the  rank  of  Hive  hyibrvjraphc.  Alter  two  years’  service,  and  one  season 
employed  bn  flio  coast,  they  become  sub-hydrographers  without  further  exam- 
ination. 
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Roads  and  Bridges. — Government  Civil  Engineers — (Pmtt  d Chaussta.) 

The  Polytechnic  furnishes  exclusively  the  pupils  for  the  Government  Civil 
Engineer  Corps.  On  leaving  the  Polytechnic,  the  pupils  enter  the  8ohool  of 
Application  in  Paris.  The  course  of  instruction  here  extends  over  a period  of 
throe  years.  It  commences  each  year  on  the  first  of  November,  and  lasts  lilt 
the  1st  of  April.  After  the  final  examination,  the  pupils  are  arranged  accord- 
ing to  the  results  of  the  examination  and  the  amount  of  work  performed. 

The  pupils  enter  the  collego  with  the  rank  of  sieve  de  troinime  chute.  They 
rise  succreaively  to  the  second  and  to  the  first  doss,  on  making  the  requisite 
progress  in  their  studies. 

From  the  1st  of  May  to  the  1st  of  November  the  sieves  of  the  second  and 
the  third  class  sre  sent  on  duty  into  the  provinoea.  The  diva  of  the  first  class 
who  have  completed  their  three  years’  course  of  instruction,  are  employed  in 
the  duties  of  ordinary  engineers,  or  are  detached  on  special  missions.  In  about 
three  years  after  quitting  the  college,  they  may  be  appointed  ordinary  engi- 
neers of  the  second  class. 

TUe  engineers  of  the  Fonts  et  Chaussces  prepare  the  projects  and  plans,  and 
dirtvt  the  execution  of  the  works  for  the  construction,  preservation,  nnd  repair 
or  high  roads,  and  of  the  bridges  nnd  other  structures  connected  with  these 
foods  with  navigable  rivers,  canals,  seaports,  lighthouses,  Ac.  They  are  charged 
with  the  superintendence  of  railways,  of  works  for  draining  marshes,  and  opera- 
tions affecting  water-courses ; they  report  upon  applications  to  erect  factories 
driven  by  water.  Under  certain  drcumstauces,  they  share  with  the  Mining 
Engineers  the  duty  of  inspecting  steam-engines. 

Permission  is  not  unfrequently  granted  to  tho  engineers  of  the  Fonts  d 
Chanxia  to  accept  private  employment  They  receive  leave  of  absenoo  fora 
certain  time,  retaining  their  rank  and  place  in  their  corps,  but  without  pay. 

Mixing  Engineers. — {Mina.) 

The  Mining  School  of  Application  is  organized  almost  exactly  on  the  same 
plan  as  that  of  the  Fonts  d Chasueea : like  the  latter,  it  ia  in  Paris 

The  course  of  instruction,  which  lasts  three  years,  eonaisU  of  lectures,  draw- 
ing, chemical  manipulation  and  analysis,  visits  to  manufactories,  geological  ex- 
cursions, and  tho  preparation  of  projects  for  mines  nnd  machines.  Journeys 
are  made  by  tho  pupils,  duriug  the  second  half  of  the  last  two  years  uf  the 
course,  into  the  mineral  districts  of  Franco  or  foreign  countries  for  the  purpoao 
of  studying  the  practical  details  of  mining.  These  journeys  last  ooo  huudred 
days  at  least.  The  pupils  are  required  to  examine  carefully  the  railroads  and 
•the  geological  features  of  the  countries  they  pass  through,  and  to  keep  a journal 
of  (acts  and  observations.  In  the  final  examination,  marks  are  given  for  every 
part  of  their  work. 

The  mining  engineers,  when  stationed  in  the  departments,  are  charged  to  see 
that  the  laws  and  ordinances  relating  to  mines,  quarries,  and  lactones  are  prop- 
erly observed,  and  to  oncourege,  either  directly  or  by  their  advico,  tho  exten- 
ai->n  of  all  branches  of  industry  connected  with  the  extraction  and  treatment 
of  minerals 

One  of  thoir  principal  duties  is  tho  superintendence  of  mines  and  quarries,  in  . 
tho  threefold  regard  of  safety  of  the  workmen,  preservation  of  the  soil,  and 
economical  extraction  of  the  minerals  . 

They  exercise  a special  control  over  all  machines  designed  for  tho  production 
of  steam,  and  over  railways,  ss  far  as  regards  the  metal  and  fUel. 

The  instructors  in  tho  8choo!  of  Application  in  Paris,  and  in  tho  School  of 
Mines  at  SL  Etienne,  are  exclusively  taken  from  the  members  of  the  corps 

Like  the  engineers  of  the  Fonts  d Ctuntsia,  tho  mining  engineers  obtain 
{fermission  to  undertake  private  employment. 

Tobacco  Depa rtm ent. — (Administration  da  Tabau.) 

The  pnpila  who  enter  tho  tobacco  service,  commence,  on  quitting  the  Poly- 
technic, with  the  rank  uf  dive  de  2*  clause.  They  study,  in  tho  manufactory  at 
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Pari*,  chemistry,  physics,  and  mechanics,  a*  applied  to  the  preparation  of  to- 
bacco. They  make  themselves  acquainted  ut  the  same  time  with  the  details 
of  the  manufacture  and  with  the  accounts  and  correspondence. 

They  are  generally  promoted  to  tho  rank  of  Hew  de  1"  class*  in  two  years. 
They  rise  afterwards  successively  to  the  rank  of  sub-inspector,  inspector,  and 
director. 

After  completing  their  instruction  at  the  manufactory  of  Paris,  the  Hives  are 
sent  to  tobacco  manufactories  in  other  parts  of  Franco. 

Promotion  in  the  tobacco  service  does  not  follow  altogether  by  seniority. 
Knowledge  of  the  manufacture  and  attention  to  their  duties  are  much  consid- 
ered, as  the  interests  of  the  treasury  are  involved  in  the  good  management  of 
the  service. 

Telegraphs. — {bigness  Teligraphiques.) 

On  entering  the  tolegraphic  service  tho  pupils  of  the  Polytechnic  receive  the 
rank  of  eleve  inspector. 

They  pass  the  first  year  at  the  central  office.  During  tho  six  winter  months 
they  study,  under  two  professors,  the  composition  of  signals,  and  the  regula- 
tions which  insure  their  correctness  ruid  dispatch,  the  working  of  telegraphs 
and  the  manner  of  repairing  them,  tho  theory  of  the  mode  of  tracing  lines  and 
of  determining  the  height  of  the  towers,  electro-magnetism  and  its  application 
to  the  electic  telegraph.  During  the  summer  months  they  make  tours  of  in- 
spection. They  assist  in  the  execution  of  works,  and  practice  leveling  and  tht 
laying  down  or  lines. 

At  the  end  of  tlie  year  the  Hives  inspectors  undergo  an  examination,  and, 
If  there  are  vacancies,  are  appointed  provisional  inspectors.  After  a year  in 
this  rank  they  may  be  appointed  inspectors  oither  in  France  or  Algeria. 

Each  inspector  has  cliargo  of  a district  containing  from  twelve  to  fifteen 
station*.  He  is  obliged  to  make  a tour  of  inspection  once  a month  of  at  least 
ten  days’  duration. 

After  a certain  number  of  years'  service  the  inspector  rises  to  the  rank  of 
director.  Besides  their  other  duties,  the  directors  exercise  a general  superin- 
tendence over  the  inspectors. 
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PROGRAMMES  OP  THE  PRINCIPAL  COURSES  OP  INSTRUCTION 

or  THE  IMPERIAL  POLYTECHNIC  SCHOOL  DCHIKO  1HI  TWO  YEARS  O M 8TCDY. 

I.  ANALY8I8. — FIRST  YEAR, 

DirrERXXTIAL  CALCULUS. 

Lessors  1 — 9.  Derivatives  and  Differential*  of  Function*  of  a Single  Variable, 

Indication  of  the  original  problems  which  led  geometers  to  the  discovery  of 
the  infinitesimal  calculus. 

Use  of  infinitesimals ; condition,  subject  to  which,  two  infinitely  small  quan- 
tities mar  be  substituted  for  one  another.  Indication  in  simple  cases  of  the 
advantage  of  such  substitution. 

On  the  different  orders  of  infinitely  small  quantities.  Infinitely  small  quanti- 
ties of  a certain  order  may  be  neglected  in  respect  of  those  of  an  inferior  order. 
The  infinitely  small  increment  of  a function  is  in  general  of  the  same  order  as 
the  corresponding  increment  of  the  variable,  that  is  to  say,  their  ratio  hns  a 
finite  limit 

Definitions  of  the  derivative  and  differential  of  a function  of  a single  variable. 
Tangents  and  normals  to  plane  curves,  whose  equation  in  linear  or  polar  co-  # 
ordinates  is  given. 

A function  is  increasing  or  decreasing,  according  as  Its  derivative  is  positive 
or  negative.  If  the  derivative  is  zero  for  all  values  of  tlie  variable,  the  function 
Is  constant  Concavity  and  convexity  of  curves ; points  of  inflection. 

Principle  of  function  of  fimetions.  Differentiation  of  inverse  functions. 

Differentials  of  the  sums,  products,  quotients,  and  powers  of  fimetions,  wlioee 
differentials  are  known.  General  theorem  for  the  differentiation  of  functions 
composed  of  several  functions.  . . 

Differentials  of  exponential  and  logarithmic  functions. 

Differentials  of  direct  and  inverse  circular  functions. 

Differentiation  of  implicit  functiona 

Tangents  to  curves  of  double  curvature.  Normal  plane. 

Differential  of  the  area  and  are  of  a plane  curve,  in  terms  of  rectilinear  and 
polar  co-ordinates. 

Differential  of  the  arc  of  a curve  of  double  curvature. 

Applications  to  the  cycloid,  the  spiral  of  Archimedes,  the  logarithmic  spiral, 
the  curve  whose  normal,  sub-normal,  or  tangent,  is  constant ; the  curve  whose 
normal  passes  through  a fixed  point ; the  curve  whose  arc  is  proportional  to  the 
angle  which  U subtends  at  a given  point. 

Derivatives  and  differentials.of  different  orders  of  fimetions  of  one  variable. 
Notation  adopted.  . , 

Remarks  upon  the  singular  points  of  plane  curves. 

Lemons—  10 — 18.  Derivative*  and  Differential*  of  Functions  of  Several  Variable*, 

Partial  derivatives  and  differentials  of  fimetions  of  several  variables.  The 
order  in  which  two  or  any  number  of  differentiations  is  effected  docs  not 
Influence  the  result ' 

Total  differentials.  Symbolical  formula  for  representing  the  total  differential 
of  the  »A  order  of  a function  of  several  independent  variables. 

Total  differentials  of  different  order*  of  a Auction  * aeverul  dependent  varia- 
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blea.  Case  where  those  variables  aro  linear  functions  of  tho  independent 
variables.  • • 

Tho  infinitesimal  increment  of  a (boction  of  several  variables  may  in  general 
be  regarded  as  a linear  fbnetion  of  the  increments  assigned  to  the  variables. 
Exceptional  cases. 

Tangent  and  normal  planes  to  carved  earfiices. 

Lnssoxs  14—19.  Analytical  Application * of  Ou  inferential  Ct  lev  l at. 

Development  of  F (x  + A,)  according  to  ascending  powers  of  h.  limits 
within  which  the  remainder  is  confined  on  stopping  at  any  assigned  power  of  h. 

Development  of  F (x,)  according  to  powers  of  x or  x—a ; a being  a quantity 
arbitrarily  assumed.  Application  to  the  functions  sin  (x,)  cos  x,  o',  (1  + x") 
and  log.  (1  + x.)  Numerical  applications.  Representation  of  cos  x and  sin  z 
by  imaginary  exponential  quantities. 

Developments  of  cos"  x and  sin"  z in  terms  of  sines  and  curves  of  multiples 
of  x. 

Development  of  F (x  + A,  jr  + k,)  according  to  powers  of  A and  It.  Develop*  ‘ 
ment  of  F (x,  y)  according  to  powers  of  z and  y.  Expression  for  the  remainder. 
Theorem  on  homogeneous  functions. 

Maxima  and  minima  of  functions  of  a single  variable;  of  functions  of  several 
* variables,  whether  independent  or  connected  by  given  equations.  How  to  di» 
criminate  between  maxima  and  minima  values  in  the  case  of  one  and  two  in- 
dependent variables. 

True  values  of  function^  which  upon  a particular  supposition  assume  one  or 
another  of  the  forms 

0 <o 

O’  S*  « + 0,  0*  4» 

Lessons  10 — 23.  Geometrical  Applicatione.  Carrature  of  Plane  Curvet. 

Definition  of  the  curvature  of  a plane  curve  at  any  point.  Circle  of  curva- 
ture. Center  of  curvature.  This  ccntor  Is  the  point  where  two  infinitely  near 
normals  meet  - 

Radius  of  curvature  with  rectilinear  and  polar  co-ordinates.  Change  of  tho 
independent  variable. 

Contacts  of  different  orders  of  plane  curves.  Osculating  curves  of  a given 
kind.  Osculating  straight  line.  Osculating  circle.  It  is  identical  with  the  cir- 
cle of  curvature. 

Application  of  tho  method  of  infinitesimals  to  tho  determination  of  the  radius 
of  curvature  of  certain  curves  geometrically  defined.  Ellipse,  cycloid,  epicy- 
cloid, ic- 

E volutes  of  plane  curves.  Value  of  the  are  or  the  evolute.  Equation  to  the 
involute  of  a curve.  Application  to  the  circle.  Evolutes  considered  as  en- 
velops. On  envelops  in  general.  Application  to  caustics. 

Lessons  14 — 17.  Geometrical  Application*  continued.  Curvature  of  Line*  erf 
Double  Curvature  and  of  Surface*. 

Oscillating  plane  of  a curve  of  doublo  curvature.  It  may  bo  considered  as 
passing  through  three  points  infinitely  near  to  one  another,  or  as  drawn  through 
a tangent  parallel  to  the  tangent  Infinitely  near  to  the  former.  Center  and 
radius  of  curvature  of  a curvo  of  doublo  curvature.  Osculating  circle.  Appli- 
cation to  the  helix. 
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Radii  of  curvature  of  normal  sections  of  a surface.  Maximum  and  minimum 
radii.  Relations  between  these  and  that  of  any  section,  normal  or  oblique. 

Use  of  the  indicatrix  for  the  demonstration  of  the  preceding  results  Con- 
jugate tangents.  Definition  of  the  lines  of  curvature.  Lines  of  curvature  of 
certain  simple  surfaces.  Surface  of  revolution.  Developable  surfaces.  Differ- 
ential equation  of  lines  of  curvature  in  general. 


Lzmox  28.  Cylindrical,  Conical,  Conoidal  surfaces,  and  Surfaces  of  Revolution. 

Equations  of  these  surfaces  in  finite  terms.  Differential  equations  of  the 
game  deduced  from  their  characteristic  geometrical'  properties. 


INTEGRAL  CALCULUS. 

Lzmox*  29 — 84.  Integration  of  Functions  of  a Single  Variable. , 

Object  of  the  integral  calculus.  There  always  exists  a function  which  has  ft 
given  function  for  its  derivative.  • 

Indefinite  integrals.  Definite  integrals.  Notation.  Integration  by  separa- 
tion, by  substitution,  by  parts. 

Integration  of  rational  differentials,  integer  or  fractional,  in  the  several  cases 
which  may  present  themselves.  Integration  of  the  algebraical  differential*, 
which  contain  a radical  of  the  second  degree  of  the  form  y/c  + bx+cx*.  Differ- 
ent transformations  which  render  the  differential  rational.  Reduction  of  the 
radical  to  one  of  the  forms 

v/x’+x*,  V a3 — x3,  y/x?  — a\ 


Integration  of  the  algebraical  differentials  which  contain  two  radicals  of  th* 
form 


y/ a +x,  y/b+x , 


or  any  number  of  monomials  affected  with  fractional  indices. 

the  expressions 

afdx  dx  zCdx 


-v/T— X*  X*"v//1“  ** 


Application  to 


Integration  of  the  differentials 
dx  dx 

F (log  x ) — . F sin—'  x~~ — x (log  x»)  dx,  x"  e**  dx,  (sin"-"1  X*)  dx. 

X y/l—X* 

Integration  of  the  differentials  «•*  sin  bxdx  and  c**  cos  bxdx. 

Integration  of  (sin  x*.)  (cos  x")  dx.  , 

Integration  by  series.  Application  to  the  expression 

dx 

y/ax—x1  y/Y—bx. 

Application  of  integration  by  scries  to  the  development  of  Amotions,  th© 
development  of  whose  derivatives  is  given;  tan — ’x,  sin — 'x,  log  (1+*.) 


Lnsaova  85—88.  Geometrical  Applications. 

Quadrature  of  certain  curves.  Circle,  hyperbola,  cycloid,  logarithmic  spiral, 

Ac.  * 

Rectification  of  curves  by  rectilinear  or  polar  co-ordinates.  Example!  . 
Numerical  applications. 

Cubic  content  of  solids  of  revolution.  Quadrature  of  their  surfaces. 
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Cubic  content  of  solids  in  general,  with  rectilinear  or  polar  co-ordinates. 
Numerical  applications. 

Quadrature  of  any  curved  surfaces  expressed  by  rectangular  co-ordinates. 
Application  to  the  sphere. 

Lessons  80 — 42.  Mechanical  Application s. 

General  formula  for  the  determination  of  the  center  of  gravity  of  solids, 
curved  or  plane  surfaces,  and  area  of  curves.  Various  applications. 

Guldin's  theorem. 

Yolumo  of  the  truncated  cylinder. 

General  formula  which  represent  the  components  of  the  attraction  of  a body 
upon  a material  point,  upon  the  supposition  that  tho  action  upon  each  element 
varies  inversely  as  the  square  of  the  distance.  Attraction  of  a spherical  shell 
on  an  external  or  internal  point 

Definition  of  moments  of  inertia.  IIow  to  calculate  tho  moment  of  inertia 
of  a body  in  relation  to  a straight  line,  when  the  moment  in  relation  to  a parallel 
ttraight  lino  is  known.  How  to  represent  the  moments  of  inertia  of  a body 
relative  to  the  straight  lines  which  pass  through  a given  point  by  means  of  the 
radii  vectores  of  an  ellipsoid.  What  is  meant  by  the  principal  ax**  of  inertia. 

Determination  of  the  principal  momenta  of  inertia  of  certain  homogeneous 
bodios,  sphere,  ellipsoid,  prism,  Ac. 

Lessons  43 — 45,  Calculus  of  Differences. 

Calculation  of  differences  of  different  orders  of  a function  of  one  variable  by 
means  of  values  of  the  function  corresponding  to  equidistant  values  of  the 
variable. 

Expression  for  any  one  of  the  values  of  the  function  by  means  of  the  first, 
and  its  differences.  Numerical  applications ; construction  of  tables  represent- 
ing a function  whose  differences  beyond  a certain  order  may  be  neglected. 
Application  to  the  theory  of  interpolation.  Formula?  for  approximation  by 
quadratures.  Numerical  exercises  relative  to  the  area  of  equilateral  hyperbola 
or  the  calculation  of  a logarithm. 

Lessons  46—40.  Decision. 

General  reflections  on  the  subjects  contained  in  the  preceding  course. 

ANALYSIS.— SECOND  YEAR , 


continuation  or  the  integral  calculus. 

Lessons  1—2.  Definite  Integrals. 

Differentiation  of  a definite  integral  with  respect  to  a parameter  in  it,  which  is 
made  to  vary.  Geometrical  domostration  of  the  formula.  Integration  under  the 
sign  of  integration.  Application  to  the  determination  of  certain  definite  integral* 

/sin  ax  , /*oos  bx  sin  ax 

— - — dx.  and  J fix,  between 

the  limits  o and  z.  Remarkable  discontinuity  which  these  integrals  present 

Determination  of J»m  dx  and  ft  ■’  eo«  mxdx  between  the  limits  0 and  at. 
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Lissom  t.  Integration  of  Differentiate  containing  eeieral  Variables. 
Condition  that  An  expression  of  the  form  M lit  T-  N dy  in  which  M and  Ji 
Are  given  functions  of  x and  y may  bo  an  exact  differential  of  two  independent 
Variable*  x and  y.  IV  he  a this  condition  ia  retailed,  to  find  the  function. 
Extension  of  this  theory  to  the  case  of  three  variables. 


Lsssorn  4—*.  Integration  qf  Differential  Equation*  of  the  Fird  Order. 

Differential  equations  of  the  first  order  with  two  variables.  Problem  In 
geometry  to  which  theso  equations  correspond.  What  is  meant  by  their  inte- 
gral. This  integral  always  exists,  and  its  expression  contains  an  arbitrary 
constant. 

Integration  of  the  equation  M d x'+  N d y = 0 when  its  first  member  is  an 
exact  differential.  Whatever  the  functions  M and  N may  be  there  always 
exists  a factor  a,  such  that  a (hi  <1  x + N d y)  is  an  exact  differential 

Integration  of  homogeneous  equations.  Their  goueral  integral  represents  a 
eyetem  of  similar  cunros.  Tbe  equation  («  + b x + e y)  dx  + (a'  + &'*  + <fy) 
d y = c,  may  be  rendered  homogeneous.  Particular  case  where  the  method 
fails.  IIow  the  integration  may  be  effected  in  such  case. 

Integration  of  the  linear  equation  of  the  first  order  ^ + P y = Q,  whore  P 
and  Q denote  functions  of  x.  Examples. 

Remarks  on  the  integration  of  equations  of  the  first  order  which  contain  A 


dx/ 

higher  power  than  the  first  of  -p.  Case  in  which  it  may  be  resolved  in  respect 
dx  m 

dy 

of  jg.  Case  in  which  it  may  be  resolved  in  respect  of  x or  y. 

Integrations  of  the  equation  y = x + i ( )•  Its  general  integral  re- 

dx  \d  x / 

presents  a system  of  straight  lines.  A particular  solution  represents  the  en- 
• velop  of  this  system. 

Solution  of  various  problems  in  geometry  wliich  lead  to  differential  equations 
of  the  first  order. 


Lissom  T — 8.  Integration  of  Differential  Equation!  of  Order*  superior  to  tie 

Fird. 

The  general  integral  of  an  equation  of  the  m order  contains  m arbitrary 
constants. 

(The  demonstration  is  made  to  depend  on  the  consideration  of  infinitely  small 
quantities.) 

Integration  of  tbe  equation  = ♦ (x.) 

d xm 

<P  y / d y \ 

Integration  of  the  equation  = ♦ I y,  fx~r 

How  this  is  reduced  to  an  equation  of  the  first  order.  Solution  of  various 
problems  in  geometry  which  conduct  to  differential  equations  of  tbe  second 
order. 

Lissom  9 — 10.  On  Linear  Equation*. 

When  s linear  equation  of  the  m*  order  Contains  no  term  independent  of  the 

anknown  function  aud  its  derivatives,  the  sum  Of  any  number  whatever  of 
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particular  integrals  multiplied  by  arbitrary  conatanta  is  also  an  integral.  Prom 
this  the  conclusion  is  drawn  that  the  general  integral  of  this  equation  is  deduo- 
Ible  from  the  knowledge  of  m particular  integrals. 

Application  to  linear  equations  with  constant  co-efBcionts.  Their  integration 
is  made  to  depend  on  the  resolution  of  an  algebraical  equation.  Case  where 
this  equation  has  imaginary  roots.  Case  where  it  has  equal  roots.  The  general 
integral  of  a linear  oquation  of  any  order,  which  contains  a term  independent 
of  the  function,  may  be  reduced  by  the  aid  of  quadratures  to  the  integration  of 
the  same  equation  with  this  term  omitted. 

Lesson  11.  Sinultetneout  Equation. 

General  conaidcrations  on  the  integration  of  simultaneous  equations.  It  may 
be. made  to  depend  on  the  integrations  of  a single  differential  equation.  Inte- 
gration of  a system  of  -two  simultaneous  linear  equations  of  the  first  order. 

Lemox  lit.  Inteqration  of  Equation  by  Serin. 


Development  of  tlio  unknown  function  of  the  variable  <r  according  to  the  power* 
of  x— a.  In  certain  cases  only  a particular  integral  is  obtained.  If  the  equation 
is  linear,  the  general  integral  may  be  deduced  from  It  by  the  variation  of 
constants. 

Lessons  IS— 18.  IMial  Inferential  Equation. 

Elimination  of  tlio  arbitrary  functions  which  enter  into  an  equation  by  means 
of  partial  derivatives.  Integration  of  an  equation  of  partial  differences  with 
two  indepeudent  variables,  in  the  caio  where  it  is  linear  in  respect  to  tho  deriva- 
tives of  the  unknown  function.  Tho  general  integral  contains  an  arbitrary 
fhnetion. 

Indication  of  tlio  geometrical  problem,  of  which  the  partial  difrerenti&l  equa- 
tion expresses  analytically  the  enunciation.  Integration  of  the  partial  differ- 
ential equations  to  cylindrical,  conical,  conoidol  suriiioos  of  revolution.  Deter- 
mination of  tho  arbitrary  functions. 


Integration  of  the  equation 


J u 
d p* 


d>u 

dz*' 


The  general  integral  contains 


two  arbitrary  functions.  Determination  of  these  (Unctions. 


Leosoxs  17—23.  Application  to  Mechanic*. 

Equation  to  the  catenary. 

Vertical  motion  of  a heavy  particle,  taking  into  account  the  variation  of 
gravity  according  to  the  distance  from  the  center  of  tho  earth.  Vertical  motion 
of  a heavy  point  in  a resisting  medium,  tlio  resistance  being  supposed  projwr- 
tional  to  the  square  of  the  velocity. 

Motion  of  a heavy  point  compelled  to  remain  in  a circle  or  cycloid.  Pimplo 
pendulum.  Indication  of  tho  analytical  problem  to  which  we  are  led  in  investi- 
gating tho  motion  of  a free  point. 

Motion  of  projectiles  in  a vacuum.  Calculation  of  tho  longitudinal  and 
transversal  vibrations  of  cords.  Longitudinal  vibrations  of  elastic  rods.  Vibra- 
tion of  gases  in  rylindical  tubes. 

Lessons  24 — 28,  Application  to  Artronomy. 

Calculation  of  the  force  which  attracts  the  planots,  deduced  from  Kepler's 
laws.  N umcricol  data  of  tho  question. 
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Calculation  of  the  relstire  motion  of  two  points  attracting  one  another,  ac- 
cording to  the  inverse  square  of  the  distance. 

Determination  of  the  masses  of  the  earth  and  of  the  planets  accompanied  by 
satellites.  Numerical  applications. 

Lassos*  2T— 80. 

Elements  of  the  calculus  of  probabilities  and  social  arithmetic. 

General  principles  of  tho  enlculus  of  cliances.  Simple  probability,  compound 
probability,  partial  probability,  total  probability.  Repeated  trials.  Enunciation 
of  Bernouillfs  theorem  (without  proof) 

> Mathematical  expectation.  Applications  to  various  cases,  and  especially  to 
lotteries. 

Tables  of  population  and  mortality.  Mean  life  annuities,  life  interests,  as- 
surances, Ac. 

Lusoxa  SI — 82.  Retition. 

General  reflections  on  the  subjects  comprised  in  the  course. 

IL  DESCRIPTIVE  GEOMETRY  AND  STEREOTOMY. 

General  Arrangement «. 

The  pupils  take  in  the  lecture-room  notes  and  sketches  upon  sheets,  which  are 
presented  to  the  professor  and  the  “repititeura”  at  each  interrogation.  The 
care  with  which  these  notes  are  taken  is  determined  by  "marks,"  of  which 
account  is  taken  in  arranging  tho  pupils  In  order  of  merit 

The  plana  are  made  according  to  programmes,  of  which  the  conditions  are 
different  for  different  pupils.  The  drawings  are  in  general  acocompanied  with 
decimal  scales,  expressing  a simple  ratio  to  the  meter.  They  carry  inscriptions 
written  conformably  to  the  admitted  models,  and  are,  when  nocesaary,  accom- 
panied with  verbal  descriptions. 

In  the  graphic  exercises  of  the  first  part  of  the  course,  the  principel  object  is 
to  familiarize  the  pupils  with  the  different  kinds  of  geometrical  drawing,  such  as 
elevations  and  shaded  sections,  oblique  projections  and  virions  kinds  of  per- 
spective. The  pupils  are  also  accustomed  to  different  constructions  useful  la 
stercotomy. 

The  subjects  for  graphic  exercises  in  stereotomy  are  taken  from  roofty 
vaults,  and  staircases.  Skew  and  oblique  arches  are  the  subject  of  detailed 
plans. 

FIRST  TEAS. 

DESCRIPTIVE  GEOMETRY. — GEOMETRICAL  DRAWING. 

Lxason  1 — 8 Revition  and  Completion  of  tie  Subject*  of  fleecriptiee  Geometry 
eomprieed  in  tie  Programme  for  Admieeion  into  tie  Seiool. 

Object  of  geometrical  drawing.  Methods  of  projection.  Representation  of 
points,  lines,  planes,  cones,  cylinders,  and  surfaces  of  revolution.  Construction 
of  tangent  planes  to  surfaces,  of  corves,  of  intersection  of  surfaces,  of  their 
tangents  and  (heir  sasymplotes. 

Osculating  plane  of  a carve  of  double  curvature.  A curve  in  general  cuts  ita 
osculating  plane. 

When  the  generating  line  of  a cylinder  or  a cone  becomes  a tangent  to  tho 
directrix,  the  cylinder  or  cone  in  general  has  an  edge  of  regression  along  thf» 
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generating  line.  The  osculating  plane  of  the  directrix  at  tlie  point  of  oontact 
touches  the  surface  along  this  edge. 

Projections  of  curves  of  double  curvature;  infinite  branches  and  their  assym- 
plotes,  inflections,  nodes,  cusps,  Ac. 

Change  of  planes  of  projection. 

Reduction  of  scale;  transposition. 

Advantage  and  employment  of  curves  of  error;  their  irrelevant  solutions. 

I 

Lessons  4 — 6.  Mode*  of  Jleprtecntation  for  thi  Complete  Definition  of  (Ageete. 
representation  by  plana,  soctions,  and  elevation. 

Projection  by  the  method  of  contours.  Representation  of  a point,  a line,  and 
a plane ; questions  relative  to  the  straight  line  and  plane.  Representation  of 
oones  and  cylinders;  tangent  planes  to  these  surfaces. 

Lasso.™  7 — 11.  Model  of  Representation  vkick  art  not  enovgk  in  Ikemielttt  to 
define  object*  completely 
Isometrics!  and  other  kinds  of  perspective. 

Oblique  projections. 

Conical  perspective:  vanishing  points;  scales  of  perspective;  method  of 

squares;  perspective  of  curved  lines;  diverse  applications.  Choice  of  the  point 
of  sight  Rules  for  putting  an  elevation  in  perspective.  Rule  for  determining 
the  point  of  sight  of  a given  picture,  and  for  passing  from  the  perspective  to  the 
plan  as  far  as  that  is  possible.  Perspective  of  reflected  images,  notions  on 
panoramas. 

'.  Lassoes  13 — 18.  Represented  ions  w iik  Skadotcs. 

i General  observations  on  envelops  and  characteristics. 

s A developable  surface  is  the  envolop  of  the  position  of  a movable  plane;  it 
is  composed  of  two  sheets  which  meet.  It  may  be  considered  as  generated  by 
a straight  line,  which  moves  so  as  to  remain  always  a tangent  to  a fixed 
curve. 

» Theory  of  shade  and  shadow,  of  tho  penumbra,  of  the  brilliant  point,  of  curves 
of  equal  intensity,  of  bright  and  dark  edges. 

r Atmospheric  light:  direction  of  the  principal  atmospheric  ray.  Notions  on 
the  degradation  of  tints ; construction  of  curves  of  equal  tint 
• Influence  of  light  reflected  by  neighboring  bodies 

I Received  convention  in  geometrical  drawing  on  the  direction  of  tho  luminous 
ray,  4c. 

Perspective  of  shadows. 

Lxaaoaa  14—15.  Construction  of  Line*  of  Skadoee*  and  of  Jkrspeciiee  of 
So  rfacss. 

Use  of  circumscribed  cones  and  cylinders,  and  of  the  normal  parallel  to  a 
given  straight  line. 

( General  method  of  construction  of  lines  of  shadow  and  of  perspective  of  sur- 
faces by  plane  sections  and  auxiliary  cylindrical  or  conical  surfaces. 

Construction  of  lines  of  shadow  and  perspective  of  a surface  of  revolution. 

, . The  curve  of  oontact  of  a cone  circumscribed  about  a surface  of  the  second 
degree  is  a plane  curve.  Its  plane  is  parallel  to  the  diametral  plane,  conjugate 
to  the  diameter  passing  through  the  summit  of  the  cone.  Hie  curve  of  contact 
of  a cylinder  circumscribed  about  a surface  of  the  second  degree  is  a plans 
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carve,  and  situated  in  the  diametral  plane  conjugate  to  Uie  diameter  parallel  to 
the  axia  of  the  cylinder. 

The  plane  parallel  sections  of  a surface  of  the  second  degree  are  similar 
curves.  The  locus  of  their  centers  is  the  diameter  conjugate  to  that  one  of  the 
secant  planes  which  passes  through  the  center  of  the  surface. 

General  study  of  surfaces  with  reference  to  the  geometrical  constructions  to 
which  their  use  gives  rise. 

Lassos  16.  Complementary  Hotione  on  Developable  Surface!. 

Development  of  a developable  surfaoe ; construction  of  transformed  curves 
and  their  tangents.  Developable  surface ; an  envelop  of  the  osculating  planes 
of  a curve.  The  osculating  plane  of  a curve  at  a given  point  may  bo  constructed 
by  considering  it  as  the  edge  of  regression  of  a developable  surface ; this  con- 
struction presents  some  uncertainty  in  practice.  Notions  on  the  helix  and  the 
developable  helicoid. 

Approximate  development  of  a segment  of  on  undevelopable  surface. 

Lissovs  17 — 18.  Hyperbolic  Paraboloid. 

Double  mode  of  generation  of  the  paraboloid  by  straight  lines ; plane- direc- 
tors ; tangent  planes,  vertex,  axis,  principal  planes ; representation  of  thus  sur- 
face. Construction  of  the  tangent  plane  parallel  to  a given  plane.  Construc- 
tion of  plane  sections  and  of  curves  of  contact,  of  cones,  and  circumscribed 
cylinders. 

Scalene  paraboloid.  Isosceles  paraboloid. 

Identity  of  the  paraboloid  witli  one  of  the  five  surfaces  of  the  seoond  degree 
Studied  in  analytical  geometry. 

Re-statement  without  demonstration  of  the  properties  of  this  surfaoe  found  by 
analysis,  principally  as  regards  its  generation  by  the  conic  sections. 

Lssaoxs  1Y— 20.  General  ProperiUe  of  Warped  or  Baled  Surface!. 

Principal  modes  of  generation  of  warped  surface*.  When  two  warped 
surfaces  touch  in  three  points  of  a common  generatrix,  they  touch  each  other  in 
every  point  of  this  straight  lino.  Every  plane  passing  through  a generatrix 
touches  the  surface  at  ono  point  in  this  line.  The  tangent  plane  at  infinity  is 
the  plane-director  to  all  the  paraboloids  of  "raccordoment." 

Construction  of  the  tangent  planes  and  carves  of  contact  of  circumscribed 
cones  and  cylinder*  When  two  infinitely  near  generatrices  of  a warped  surfaoe 
are  in  the  same  plane,  all  the  curves  of  contact  of  tire  circumscribed  cones  and 
cylinders  pass  through  their  point  of  concourse. 

The  normals  to  a warped  surface  along  a generatrix  form  an  isosceles  para- 
boloid. The  name  of  central  point  of  a generatrix  is  given  to  the  point  where 
h Is  met  by  tho  straight  line  upon  which  is  measured  its  shortest  distance  from 
the  adjoining  generatrix.  The  locus  of  these  points  forms  the  line  of  striction 
of  the  surface.  The  vertex  of  the  normal  paraboloid  along  a generating  line  is 
situated  at  the  central  point.  If  the  point  of  contact  of  a plane  touching  a 
warped  surface  moves  along  a generatrix,  beginning  from  the  central  point,  the 
tangent  of  the  angle  which  the  tangent  plane  makes  with  its  primitive  position 
is  proportional  to  the  length  described  by  the  point  of  contact.  The  tangent 
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plane  at  the  central  point  is  perpendicular  to  the  tan  (rent  plane  at  Infinity  upon 
the  seme  generatrix.  Construction  of  the  line  of  striction  by  aid  of  this 
property. 

Lassos*  21—28,  Ruled  Surfaces  with  plant-ditteien  Conoids. 

The  plano-directer  of  the  surface  is  also  so  to  all  the  paraboloids  of  “raccorde- 
menL”  Construction  of  the  tangent  planes  and  curves  of  contact  of  the  cir- 
cumscribed cones  and  cylinders. 

The  line  of  striction  of  the  surface  is  its  curve  of  contact  with  a circumscribed 
cylinder  perpendicular  to  the  dirocter-plane.  Determination  of  the  nature  of 
the  plane  sections. 

The  lines  of  striction  of  the  scaleno  paraboloid  aro  parabolas ; thoso  of  the 
isosceles  paraboloid  are  straight  lines. 

Construction  of  the  tangent  plane  parallel  to  a given  plane. 

Conoid : discussion  of  the  curves  of  contact  of  the  circumscribed  cones  and 
cylinders. 

Bight  conoid.  Conoid  whose  intersection  with  s torus  of  the  same  height, 
whose  axis  is  its  rectilinear  directrix,  has  for  its  projection  upon  the  director- 
plane  two  arcs  of  Archimedes'  spiral.  Construction  of  the  tangents  to  this 
curve  of  intersection. 

Lxssoxs  83 — 83.  RuUd  Surfaces  m kirk  bare  not  a Direcisr- Plane.  Hyperboloid. 

Surfaa  of  the  “ bltiU  pawr.1'  , 

Directer-conc : its  advantages  for  constructing  the  tangent  plane  parallel  to  a 
given  plane,  and  for  determining  the  nature  of  the  plans  sections  The  tangent 
plaues  to  the  points  of  the  surface,  situated  at  infinity,  are  respectively  parallel 
to  the  tangent  plane  of  the  directer-eone.  Developable  surface  which  is  tbs 
envelope  of  theeo  tangent  planes  at  infinity.  Construction  of  a paraboloid  of 
raccordevienl  to  a ruled  surface  defined  by  two  directrices  and  a directrix 
cone. 

Hyperboloid ; double  mode  of  generation  by  straight  lines;  center;  as- 
gymptotic  cone. 

Scalene  hyperboloid ; hyperboloid  of  revolution.  Identity  of  the  hyperboloid 
with  one  of  the  five  surfaces  of  the  second  degree  studied  in  analytical 
geometry. 

Re-statement  without  demonstration  of  the  properties  of  this  surface,  found  » 
by  analysis,  principally  as  to  what  regards  the  axis,  the  vertices,  the  principal 
planes,  and  the  generation  by  conic  sections. 

Hyperboloid  of  raccordcment  to  a ruled  surface  along  a generatrix;  all 
their  centers  are  in  the  some  plane.  Transformation  of  a hyperboloid  of 
raccordcment 

Surface  of  the  biais  passe.  Construction  of  a hyperboloid  of  raccordcmmi ; 
its  transformation  Into  a paraboloid. 

Construction  of  the  tangent  plane  at  a given  point. 

Lxsaom  2« — 28.  IWt in  of  Surfaces.  Lines  of  Cvmdurr. 

Re-statement  without  proof  of  the  formula  of  Euler  given  in  the  oouree  of 
analysis 

There  exists  an  infinity  of  surfaces  of  the  second  degree,  which  at  one  of 
fhoir  vertices  osculate  any  surface  whatever  at  a given  point 
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In  the  tangent  plane,  at  a point  of  a surface,  there  exists  a conic  section, 
whoso  diameters  are  proportional  to  the  square  roots  of  the  radii  of  curvature 
of  the  normal  sections  to  which  they  are  tangents.  This  curve  Is  called  the  in* 
dicotrix.  It  is  defined  in  form  and  position,  but  not  in  magnitude.  The  normal 
sections  tangential  to  the  axes  of  tho  Indies trix  aro  called  the  principal 
sections 

The  indicatrix  an  ellipse;  convex  surfaces;  umbilici;  line  of  spherical 
curvature*. 

The  indicatrix  a hyperbola ; surfaces  with  opposite  curvatures. 

The  assymplotes  of  the  indicatrix  have  a contact  of  the  second  order  with 
the  surface,  and  of  the  first  order  with  the  section  of  the  surface  by  its  tangent 

plane. 

A ruled  surface  has  contrary  curvatures  at  every  point  The  second  assym- 
plotes of  tho  indicatrices  of  all  the  points  of  the  same  generatrix  form  a hyper- 
boloid. if  the  surface  bas  not  directer-plane, — a paraboloid,  if  it  have  one. 

Curvature  of  developable  surfaces.  -a- 

There  exists  upon  every  surface  two  systems  of  orthogonal  lines,  such  that 
every  straight  line  subject  to  move  by  gliding  over  either  of  them,  and  remain- 
ing normal  to  the  surface,  will  engender  a developable  surface.  These  lines  are 
called  lines  of  curvature. 

The  two  lines  of  curvature  which  cross  at  a point,  aro  tangents  to  the  princi- 
pal sections  of  the  surface  at  that  point 

Remarks  upon  the  lutes  of  curvature  of  developable  surfaces,  and  surfaces  of 
revolution. 

Determination  of  tho  radii  of  curvature,  and  assymplotes  of  the  indicatrix  at 
a point  of  a surface  of  revolution. 

Lawtons  211 — 80.  Dir  it  ion  of  Curort  of  Apparent  Contour , and  of  Separation 
of  Itiqld  and  Skadou  into  Real  and  Virtual  Ihrtt. 

When  a cone  is  circumscribed  about  a surface,  at  any  point  whatever  of  the 
curve  of  contact,  the  tangent  to  this  curve  and  the  generatrix  of  tho  cone  are 
parallel  to  two  conjugate  diameters  of  tho  indicatrix. 

Surfaces,  as  they  are  considered  in  shadows,  envelop  opaque  bodies,  and  the  % 
curve  of  contact  of  a ciroumscribod  cone,  only  forms  a separation  of  light  and 
shadow,  for  a luminous  point  at  the  summit  of  the  cone,  when  the  generatrices 
of  this  cone  are  exterior.  This  lino  is  thus  sometimes  real  and  sometimes 
virtual. 

Upon  a convex  surface,  the  curve  of  separation  of  light  and  shade  is  either 
all  real  or  all  virtual.  Upon  a surface  with  contrary  curvatures,  this  curve  pre- 
sents generally  a succession  of  real  and  virtual  parts : the  curve  of  shadow  cast 
from  the  surface  upon  itself  presents  a like  succession.  These  curves  meet 
tangentially,  and  tho  transition  from  the  real  to  the  virtual  parts  upon  one  and 
the  other,  take  placo  at  their  points  of  contact  in  such  a way  that  tho  real  part 
of  the  curve  of  shadow  continues  the  real  part  of  tho  curve  of  separation  of 
light  and  shade.  Tho  circumscribed  cones  have  edges  of  regression  along  the 
generatrices,  which  correspond  to  the  points  of  transition. 

The  lines  of  visible  contour  present  analogous  circumstances. 

General  method  of  determining  the  position  of  tho  transition  points.  Special 
method  for  a surface  of  revolution. 
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Lessons  81—34.  Ruled  ffelicoidal  Surfaces.  , 

Surfhco  of  the  thread  of  the  triangular  screw;  generation,  representation, 
lections  by  planes  and  conical  cylinders. 

Construction  of  the  tangent  piano  at  a given  point,  or  parallel  to  a given 
plane.  The  axis  is  the  line  of  striction.  "* 

Construction  of  lines  of  shadow  and  perspective:  their  infinite  branches, 
their  assymplotea.  Determination  of  the  osculating  hyperboloid  along  a 
generatrix. 

Representation  and  shading  of  the  screw  with  a triangular  thread  and  its 
not 

Surface  of  the  thread  of  the  square  screw ; generation,  sections  by  planes 
and  conical  cylinders;  tangent  planes;  curve  of  oontact  of  n circumscribed 
cone. 

The  curve  of  contact  of  a circumscribed  cylinder  is  a helix  whose  step  is  half 
that  of  the  surface.  Determination  of  the  osculating  paraboloid.  At  any  point 
whatever  of  the  surface,  the  absolute  lengths  of  the  radii  of  curvature  are 
equal.  1 

Representation  and  shading  of  the  screw  with  a square  thread,  and  of  its 
nut. 

Observations  on  the  general  ruled  helicoidal  surface,  and  on  the  surface  of 
Intrados  of  the  winding  staircase. 

Lzasox  85.  Different  Ihiicoulal  Surfaces. 

Saint-Giles  screw,  worm-shaped  screw  and  helicoidal  surfaces  to  any 
generatrix.  Kvery  tangent  to  the  meridian  generatrix  describes  a screw  surface 
with  triangular  thread,  which  is  circumscribed  about  the  surface,  along  a helix, 
and  may  be  used  to  resolve  the  problems  of  tangent  planes;  circumscribed 
cylinders,  Ac. 

Helicoid  of  tho  open  screw,  its  generation,  tangent  planes. 


Lzssoxs  88 — 87.  Topographical  Surfaces. 

Approximate  representation  of  a surface  by  the  figured  horizontal  projections 
of  a series  of  equidistant  horizontal  sections.  This  method  of  representation  is 
especially  adapted  to  topographical  surfaces,  that  is  to  say,  surfaces  which  a 
vortical  line  can  only  meet  in  ono  point. 

Lines  of  greatest  slope.  Trace  of  a line  of  equal  slope  between  two  given 
points. 

Intersection  of  a plane  and  a surface,  of  two  surfaces,  of  a straight  line  and  a 
surface. 

Tangent  planes,  cones,  and  cylinders  circumscribed  about  topographical 
surfaces. 

Use  of  a topographical  surface  to  replace  a table  of  double-entry  when  the 
fimetion  of  two  variables,  which  it  represents,  is  continuous.  It  is  often  possi- 
ble, by  a suitable  anamorphosis,  to  make  an  advantageous  transformation  in  the 
curves  of  loveL 

Lzasox  88.  JUcition. 

Review  of  the  different  methods  of  geometrical  drawing.  Advantages  and 
disadvantages  of  each. 
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Comparison  of  the  different  kinds  of  surfaces,  ritvrni  of  their  general 
properties. 

Object,  method,  and  spirit  of  descriptive  geometry. 


SECOND  TEAR. 

STiaXOTOUY. — WOOD-WORK. 

Lissom  1—4.  Qtntralilut. 

Notions  on  the  mode  of  action  of  forces  in  carpentry.  Resistance  of  a piece 
of  wood  to  a longitudinal  offort  and  to  a transversal  effort.  Distinction  between 
resistance  to  flexure  and  resistance  to  rupture.  Seams. 

Advantages  of  the  triangular  system,  St  Andrew’s  cross. 

Lissom  5—8.  Roo/t. 

Ordinary  composition  of  roofs. 

Distribution  of  pressures  in  the  different  parts  of  a girded  root 

Design  of  the  different  parts  of  roofs,  Ac^  Ac. 

Lessons  9—10.  Stairaw. 

MASONRY. 

Lessons  11 — 19.  Qtntralitiu. 

Notions  on  the  settlement  of  vaulted  roofs.  Principal  forms  of  vaults,  «i» 
teraau,  Ac,  Ac. 

Distribution  of  the  pressures,  Ac. 

Division  of  the  intrados.  Nature  of  the  surfaoes  at  the  joints,  Ac.,  Ac.  * 

• 4 

Lessons  13—18.  Etrctaux  and  dttcentM.  h 

Lessons  IS — 22.  Shew  Arcket. 

Study  of  the  general  problem  of  skew  arckea  I 

First  solution.  Straight  arches  ea  edition. 

Second  solution:  Orthogonal  appareiL  True  and  principal  properties  of  the 
orthogonal  trajectories  of  the  parallel  sections  of  an  elliptical  or  circular  cylin- 
der. Right  conoid,  having  for  directrices  the  axis  of  the  circular  cylinder  and 
an  orthogonal  trajectory.  The  intersection  of  this  conoid  by  a cylinder  about 
the  same  axis  is  an  orthogonal  trajectory  for  a scries  of  parallel  sectiona 

Third  solution : helicoidaL  Determination  of  the  angular  elevation  at  which 
the  surfaces  of  the  beds  become  normal  to  the  head  planes ; construction  in  the 
orthogonal  and  helicoidal  appardl  of  the  curves  of  junction  upon  the  heads,  and 
the  angles  which  they  form  with  tho  curves  of  intradoa.  Cutting  of  the  stone* 
in  these  different  constructions.  Broken  helicoidal  agpareU,  for  very  long  skew 
arches  I 

Helicoidal  trompa  at  the  angles  of  straight  arches ; reassures  or  widening*) 
which  it  is  noceaaury  to  substitute  near  the  heads  at  the  intrados  of  an  arch 
with  a considerable  skew ; case  where  the  skew  is  not  the  same  for  the  two 
heads.  Orthogonal  trajectories  of  the  converging  sections  of  a cylinder.  I 
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Lemons  it — 23.  Conical  Introdot— Intradot  of  lUroluiion. 

Skew  trxrnpe  in  the  angle.  Suggestions  on  the  general  problem  of  conical 
•kow  vaulted  roofs. 

Spherical  domes,  Ac. 

Limoni  M — 27.  Introdot,  a Sultd  Surf  act. 

Winding  staircases,  Ac.,  Ac. 

Lesson  28.  Utlicodial  Intradot. 

Staircase  on  the  Saint-Giles  screw. 

Lessons  22 — 81.  Compotilt  Vault  td  Rooft. 

Various  descriptions  of  vaults. 

Suggestions  on  vaulted  roofs  with  polygonal  edges  and  with  ogival  edges. 

Lesson  82.  fir  virion. 

Spirit  and  method  of  sternotomy. 

Degree  of  exactness  necessary.  Approximate  solutions.  Case  where  it  is 
proper  to  employ  calculation  in  aid  of  graphical  constructions. 

Reviow  and  comparison  of  different  appareilt. 

MECHANICS  AND  MACHINES. 

GENERAL  ARRANGEMENTS. 

The  pupils  execute  during  the  two  years  of  study 

L Various  drawings  or  plans  of  models  in  relief,  representing  the  essential 
and  internal  organs  of  machines,  such  as  articulations  of  connecting  rods, 
winch-handlcs  and  fly-wheels,  grease-boxes,  eccentrics  worked  by  cams  or  circles 
giving  motion  to  rods ; the  play  of  slides,  Ac. ; cylinders  of  steam-engines,  con- 
denser, pistons,  and  various  suckers ; Archimedes’  screw,  and  other  parts  of 
machines. 

The  sketches  of  the  plan  drawings  are  traced  by  hand  and  figured.  The  draw-  . 
ings  in  their  finished  state  are  washed  and  colored  according  to  the  table  of 
conventional  tints ; they  all  carry  a scale  suitably  divided. 

1.  A drawing  of  wheel-work  by  the  method  of  development,  and  tracing  the 
curves  of  teeth  by  arcs  of  circles  from  which  they  aro  developed.  This  draw- 
ing represents,  of  the  natural  sixe,  or  on  any  other  scale  of  sire  considered 
suitable  to  show  the  nature  of  the  partial  actions  only,  a small  number  of  teeth 
either  in  development  or  projection ; the  entire  wheel-work  is  represented  by 
the  usual  method  of  projection,  where  in  drawings  on  a small  scalo  the  teeth 
are  replaced  by  truncated  pyramids  with  a trapesoidal  base. 

8.  Finally,  numerical  exercises  concerning  the  loss  of  work  due  to  the  pre- 
judicial resistances  in  various  machines,  the  gauging  of  holes,  orifices,  Ac. 

Models  in  relief  or  drawings  on  a large  scale,  of  the  machines  or  elements  of 
the  machines  mentioned  in  the  course,  assist  in  explaining  the  lessons.  They 
are  brought  back,  as  often  as  found  necessary,  under  the  eyes  of  the  students. 
When  possible,  lithographic  sketches  of  the  machines,  or  the  elements  of  the 
machines,  which  ought  to  onter  into  the  course,  are  distributed  among  tbs 
pupils. 
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The  pupils,  divided  into  sections,  pay  their  first  visit  to  the  engine  factories 
towards  the  end  of  their  first  year  of  study ; they  make  one  or  more  additional 
visits  at  the  end  of  the  second  year. 

, FIRST  YEAR. 

PART  L KINEMATICS. — PRELIMINARY  ELEM  ¥ N'T  A It  T MOTEMEXH  OP  INVARIABLE 
* POINTS  AND  SYSTEMS. 

Lessons  1—3. 

Object  of  kinematic^  under  the  geometrical  and  experimental  point  of  view. 
Its  principal  divisions. 

Bc-statcment  of  the  notions  relative  to  the  motion  of  a point,  its  geometrical 
representation,  and  more  especially  the  determination  of  Its  velocity. 

Simultaneous  YtlocUi/i  Iff  a Ibini  and  the  Increment*  of  it*  Vtloeiti**.  ' 

Ratio  of  the  elementary  displacement  and  the  velocity  of  a point  to  the  dis- 
placement, and  velocity  of  its  projection  upon  a straight  line  or  plane.  Use  of 
infinitesimals  to  determine  these  ratios.  Example : — Oscillatory  motion  of  the 
projection  upon  a fixed  axis  of  a point  moving  uniformly  upon  tho  circumference 
of  a circle. 

Analogous  considerations  for  polar  co-ordinates.  Relations  of  the  velocity 
of  a point,  of  its  velocity  of  revolution  and  its  angular  velocity  about  a fixed 
pole ; ot  its  velocity  in  the  direction  of  the  radius  vector ; of  the  velocity  of  in- 
crease  of  the  area  which  this  radius  describes. 

Simple  Motion*  of  Solid '*,  or  Rigid  Syttem*. 

1.  Motion  of  rectilinear  or  curvilinear  translation;  simultaneous  displace- 
ments, and  velocities  of  its  different  points. 

3.  Motion  of  rotation  about  a fixed  axis;  relation  of  the  velocities  of  differ- 
ent points  to  the  angular  velocity. 

Geometrical  notions  and  theorems  relative  to  the  irulanlantou s center  of  rota- 
tion of  a body  of  invariable  figure  and  movable  in  one  plane,  or  to  the  instan- 
taneous axi*  of  rotation  of  a rigid  system  situsted  in  space,  and  movablo  parallel 
to  a fixed  plane.  Relation  of  the  velocities  of  different  points  to  their  common 
angular  velocity.  Use  of  the  instantaneous  center  of  rotation  for  tracing 
tangents;  examples — and  amongst  others — that  of  tho  plane  curve  described 
a point  in  a straight  line  of  given  length,  whose  extremities  slide  upon  two 
fixed  line*.  Rolling  of  a cunro  upon  another  fixed  curve  in  a plane.  Descartes’ 
theorems  upon  the  intersection  of  the  normals  at  the  successive  points  of  con- 
tact : cycloids,  epicycloids,  involutes,  and  evolutes.  Extension  of  the  preceding 
motions  to  the  instantaneous  axis  of  rotation  of  a rigid  system  movable  about 
A fixed  point 

COMPOSITION  or  MOTIONS. 

Lxmons  3 — 6 Competition  of  Iks  Velocities  of  a Tbint. 

Polygon  of  velocities.  Example  of  movements  observed  relatively  to  the 
earth.  Particular  cases;  composition  of  velocities  taken  along  three  axes; 
composition  of  the  velocity  of  s point  round  a fixed  pole,  and  its  velocity  along 
the  radius  vector.  Method  of  Robe  nr  al  for  treeing  tangents. 


Digitized  by  Google 


lOfl 


POLYTECHNIC  SCHOOL  AT  PARIS. 


Competition  of  the  Simple  Motion!  of  a Solid  System. 

Composition  of  any  number  of  translatory  displacements  of  a solid.  Com- 
position of  t*ro  rotations  about  two  intersecting  axes.  Composition  of  any 

number  of  rotations  about  axes  cutting  one  another  at  the  same  point ; parallel- 
epiped and  polygon  of  rotations.  Composition  of  two  simultaneous  rotations 
•bout  parallel  axes ; case  where  the  rotations  are  equal  and  of  opposite  kinds. 
Decomposition  of  a rotation  about  an  axis  into  an  equal  rotation  about  any  axis 
whatever  parallel  to  the  first,  and  a translation  perpendicular  to  the  direction  of 
this  axis  Direct  and  geometrical  decomposition  of  the  most  general  motions 
of  a body  into  a rotation  about,  and  a translation  along,  an  axis  called  the  in- 
stantaneous axis.  Composition  of  any  two  motions  whatever.  Every  move- 
ment of  an  invariable  system  is  at  each  instant  of  time  decomposable  into  three 
movements  of  rotation,  and  three  movements  of  tranlation  with  respect  to  three 
axes,  which  are  neither  parallel  nor  lying  in  the  same  plane,  but  otherwise 
arbitrarily  chosen. 

Relative  or  Apparent  Motions. 

Relative  motion  of  two  points  whose  absolute  motions  are  given  graphically 
d priori  Trajectory  of  the  relative  motions,  relative  velocities,  and  displace- 
ments upon  curves  or  upon  the  direction  of  the  mutual  distance  of  the  two 
points ; use  of  the  parallelogram  to  determine  its  amount.  Relative  motion  of 
e point  in  motion  in  respect  of  a body  turning  about  a fixed  axis ; relative 
motion  of  two  bodies  which  turn  about  parallel  or  converging  axes,  and  in 
general  of  two  rigid  bodies  or  systems  impelled  by  any  motions  whatever. 
Dow  this  problem  is  immediately  reduced  to  that  of  the  composition  of  given 
motions. 

The  most  general  continued  motion  of  an  invariable  figure  in  a plane  is  an 
tpicycloidal  motion,  in  which  the  instantaneous  center  describes  a curve  fixed  in 
relation  to  absolute  space,  and  traces  relatively  to  the  proposed  figure  a movable 
curvo,  which  is  rigidly  connected  with  that  figure  and  draws  it  along  with  it  in 
Its  motion  of  rolling  upon  the  other  fixed  curve.  Case  of  space  or  spherical 
figures. 

OX  THE  ACCELERATED  MOTION  Or  A POINT. 

Lessons  7 — t.  Accelerated  Rectilinear  Motion. 

Rc-statement  of  the  motions  acquired  relatively  to  the  acceleration  in  the 
variable  rectilinear  motion  of  a point.  Brief  indication  of  the  solution  of  six 
problems  arising  out  of  the  investigation  of  the  laws  of  the  motion  in  terms  of 
the  space,  time,  velocity,  and  accelerating  force.  For  the  most  part  these  solu- 
tions may  be  brought  to  depend  on  exact  or  approximate  quadratures. 
Numerical  exercises. 

Accelerated  Curvilinear  Motions. 

Re-statement  of  the  notions  acquired  relative  to  the  composition  of  accelerat- 
ing forces ; the  resulting  acceleration,  the  normal  and  tangential  acceleration 
animating  a point  in  motion  on  a curve.  The  total  acceleration  of  a point  upon 
an  axis  or  plane  is  tho  projection  upon  this  axis  or  plane  of  the  acceleration  of 
the  moving  body  in  space.  In  uniform  curvilinear  motion  the  total  or  resultant 
acceleration  becomes  normal  to  tho  curve.  Particular  cose  of  the  circle;  value 
of  the  normal  acceleration  in  terms  of  the  velocity  of  revolution  or  the  angular 
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Telocity  of  the  radios  vector.  Case  of  any  curve  whatever;  geometrical  ex* 
preasion  of  the  total  or  resultant  acceleration. 

decelerated  Compound  and  Relatioe  Motion*. 

Geometrical  investigation  of  the  simple  and  compound  accelerations  arising 
out  of  the  hypothesis  in  which  the  motion  of  any  system  of  points  whatever  is 
referred  to  another  system  of  invariable  form,  but  also  in  motion,  Geometrical 
and  elementary  explanations  of  the  results  obtained  by  means  of  the  transforma- 
tion of  co-ordinates. 

Kxampl'i  or  Srereieee  choeen  from  among  tit  following  Quationt : — 
Projection  of  circular  and  uniform  motion  upon  a fixed  straight  line  or  plane; 
motion  of  a circle  which  rolls  uniformly  on  a straight  line;  comparison  of  the 
motions  of  the  planets  relatively  to  each  other,  treating  them  as  circular  and 
uniform ; comparison  of  the  accelerating  force  on  the  moon  with  that  of  bodies 
which  foil  to  the  earth. 

OEOnmUCAL  THEOBT  AND  UTUC1TIOI  OP  MBCHAXISMS  OB  OOXTBIVAXCES  TOR 
TBS  TBAXSrORMATION  OP  MOTION. 

LbssoKS  10—19. 

Succinct  notions  on  the  classification  of  elementary  motions  and  organs  for 
transmission  of  motion  in  machines  alter  Mongo  and  Hachette,  Lams  and 
Betancourt 

The  most  essential  details  upon  this  subject  are  set  forth  in  the  following 
order,  and  made  clear  by  outline  drawings  previously  distributed  among  the  pupils. 

Organ*  fitted  lo  regulate  He  direction  of  the  circular  or  rectilinear  motion  of  cer- 
tain piece e. 

Axle;  trunnions,  gudgeons ; pivots  and  bearings;  couplings  of  axes ; adjust- 
ment of  wheels  and  of  their  arms  Joints  with  hinges,  Ac.;  sheaves  and 
pulleys;  chains,  ropes,  and  straps;  means  of  securing  them  to  the  necks 
Grooves  and  tongue-pieces.  Eyelet-holes  eliding  along  rectilinear  or  curvilinear 
rods.  Advantages  and  disadvantages  of  these  different  systems  of  guides  under 
the  point  of  view  of  accuracy. 

Bapid  indication  of  some  of  their  applications  to  drawbridges  and  to  ths 
movable  frames  or  wagons  of  saw-works  and  railways 

Tranemieeion  at  a Dietance  of  Rectilinear  Motion  in  a determinate  Direction  and 

Ratio. 

Inclined  piano  or  wedge  guiding  a vertical  rod.  Wedge  applied  to  presses 
Hods,  winch-bandies,  Ac.  Disposition  of  drums  or  pulleys  in  tbo  same  plane  or 
in  different  planes ; geometrical  problem  on  this  subject.  Fixed  and  movable 
pulleys  Blocks  to  pulleys  Simple  and  differential  wheel  and  axle  moved  by 
oords  Transmission  through  a liquid.  Katies  of  velocities  in  these  different 
organs 

Direct  Trmeformalum  of  circular  progreeeire  motion  into  progreeeire  and  inter- 
mittent rectilinear  motion. 

Rod  conducted  between  guides:  1°,  by  the  simple  contact  of  a wheel;  2°, 
by  cross-strapa  or  chains;  30,  by  s projecting  cam ; 40,  by  means  of  a heliooidal 
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groove  set  upon  the  cylindrical  axis  of  tlio  wheel.  To-und-fro  movement,  and 
heart -elm  ped  or  continuous  cam,  wares,  and  eccentrics.  Simple  screw  and  nut 
Left  and  right  handed  screws ; differential  screw  of  Prony,  called  the  micro- 
metric  screw.  Batio  of  the  velocities  in  these  different  organs. 

The  example  of  the  cam  and  pile-driver  will  be  particularly  insisted  upon; 
to,  hi  the  case  where  this  cam  and  the  extremity  of  the  rod  have  any  continu- 
ous form  given  by  a simple  geometrical  drawing;  2°,  in  the  case  where  this 
form  in  deflned  geometrically  by  the  condition,  that  the  velocity  is  to  be  trans- 
mitted in  an  invariable  ratio,  os  takes  place  for  cams  in  the  form  of  epicycloids 
or  involutes  of  circles. 

Traneformation  of  a circular  progreeeite  motion  into  another  rimilar  to  the  frit. 

1°,  by  contact  of  cylinders  or  cones,  the  two  axes  being  situated  in  the 
plane ; 2°,  by  straps,  cords,  or  endless  chains,  the  axes  being  in  the  same  situa- 
tion; 30,  by  cams,  teeth,  and  grooves,  at  very  slight  intervals;  4°,  by  the  Dutch 
or  universal  joint  Case,  where  the  axes  are  not  situated  in  the  same  plane ; 
use  of  an  intermediate  axis  with  beveled  wheels  or  a train  of  pulleys;  idea  of 
White  or  Hooke's  joint  in  its  improved  form.  Endless  screw  specially  employed 
in  the  case  of  two  axes  at  right  angles  to  one  another.  Combinations  or  group- 
ings of  wheels.  Idea  of  differential  wheels.  Relations  of  velocities  in  the 
most  Important  of  thcao  systems  of  transmission. 

Transformation  of  circular  progreeeice  Motion  into  rectilinear  or  alternating  cir- 
cular motion. 

Ordinary  circular  eccentric.  Eccentrics  with  closed  waves  or  cams.  Exam- 
ples and  graphical  exercises  in  the  class-rooms  relative  to  the  alternate  action 
of  the  traveling  frames  of  saw-mills,  of  the  slides  or  entrance  valves  of  steam- 
engines.  Cams  for  working  hammers  and  bellows. 

Tramformation  of  alternating  circular  motion  into  alternating  rectilinear  motion, 
or  into  intermittent  and  progreeeioe  circular  motion. 

Pump  rods  with  or  without  circular  sectors,  Ac.  Examples  taken  from  large 
exhausting  pumps,  fire-engines,  and  common  pumps.  Suggestions  as  to  the 
best  arrangement  of  the  parts.  Lagarousse’s  lever,  Ac.  Application  of  tbo 
principle  relative  to  the  instantaneous  center  of  rotation  to  give  the  relations  of 
the  velocities  in  certain  simple  cases. 

Traneformation  of  alternating  circular  or  rectilinear  motione  into  progreeeire 

circular  motion.  . 

The  knife-grinder's  treadle.  System  of  greet  machines  worked  with  connect- 
ing rods,  fly-wheel,  4c.  Watt’s  parallelogram,  and  the  simplest  modifications  of 
it  for  steamboats,  for  instance:  The  most  favorable  proportions  for  avoiding  the 
deviation  of  piston-rods  Simplification  of  parts  in  the  modern  steam-engines 
of  Maudsley,  Cave,  4c.  Variable  ratios  of  the  velocities. 

Of  organ e for  effecting  a eudden  change  of  motion. 

Suspendors  or  moderators,  4c.  Dead  wheels  and  pulleys,  Ac.  Mechanisms 
for  stretching  cords  or  straps,  and  make  them  change  pulleys  during  the  motion. 
Brakes  to  windmills,  carriages,  Ac.,  Ac.  Case  where  the  axes  are  rendered 
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movable.  Means  for  tlmngtag  tho  directions  and  velocity  of  fho  motions. 
Coupled  and  alternate  pulley* ; alternate  cones ; castors  moving  by  friction  and 
rotation  upon  a plate  or  turning-cone ; eccentric  and  orrery  wheels.  Means  of 
changing  the  motion  suddenly  and  by  intervals ; wheels  with  a detent  pile- 
drivers;  Dobo’s  escapement  for  diminishing  tho  shock,  Ac. 

Geometrical  Dtatring  of  WhcA-worl. 

Genera]  condition  which  the  teeth  of  toothed  wheels  must  satisfy.  Conse- 
quence resulting  from  this  for  the  determination  of  the  form  of  the  teeth  of  one 
of  two  wheels,  when  the  form  of  the  teeth  of  the  other  wheel  is  given. 

Cylindrical  action  of  toothed  wheels  or  toothed  wheels  with  parallel  axes.  Ex- 
ternal engagement  of  the  teeth ; internal  engagement  Particular  systems  of 
toothed  wheels ; lantern  wheels,  flange  wheels,  involutes  of  circles.  Reciprocity 
of  action ; case  where  tho  action  can  not  bo  rendered  reciprocal.  Pothook  ac- 
tion. Details  as  to  tho  form  and  dimensions  given  in  practice  to  the  teeth  and 
the  spaces  which  separato  them. 

Conical  action  of  toothed  wheels , or  toothed  wheels  with  converging  axes. 
Practical  approximate  method  of  reducing  the  construction  of  a conical  to  that 
of  a cylindrical  engagement  of  toothed  wheels. 

if  tans  of  observation  and  apparatus  proper  for  discovering  experimentally  the  law  . 
of  any  given  movement. 

Simple  methods  practiced  by  Galileo  and  Coulomb  in  their  experiments  rela- 
tive to  tho  inclined  plane  and  the  motion  of  bodies  sliding  down  it.  Various 
means  of  observing  and  discovering  the  law  of  the  translatory  and  rotatory 
motion  of  a body  according  as  the  motion  is  slow  or  rapid.  Determination  of 
tho  angular  velocity,  Ac.  The  counter  in  machines.  Apparatus  of  Matte i and 
Grobert  for  assigning  the  initial  velocity  of  projectiles  (musket  balls.)  Colonel 
Beaufoy’s  pendulum  apparatus.  Clironomctrical  apparatus  for  continuous  indi- 
cations by  means  of  a pencil.  Eytelwein’s  apparatus  with  bands,  and  its  sim- 
plest modifications.  Apparatus  with  cylinders  or  revolving  disks.  Use  of  tho 
tuning-fork  for  measuring  with  precision  very  small  fractions  of  time. 

(The  principal  sorts  of  the  apparatus  above  described  are  made  to  act  under 
the  eyes  of  tho  pupils.) 

PART  n. — EQUILIBRIUM  OF  FORCES  APPLIED  TO  MATERIAL  SYSTEMS. 

Lesson  21. 

RievnU  of  the  notions  acquired  upon  the  subject  of  forces,  and  their  effect*  on 
material  points 

Principle  of  inertia,  notion  of  force,  of  its  direction,  of  its  intensity.  Princi- 
ple of  the  equality  of  action  and  reaction.  What  is  meant  by  the  force  of  in- 
ertia ? Principle  of  tho  independence  and  composition  of  the  effects  of  forces. 
Porces  proportional  to  the  acceleration  which  they  produce  on  the  same  body. 
Composition  of  force*.  Relation  between  the  accelerating  force,  the  pressure, 
and  the  mass.  Definition  of  the  work  done  by  a force.  The  work  done  by  tbo 
resultant  is  equal  to  the  sum  of  the  works  done  by  the  components.  Moment 
of  a force  in  relation  to  an  axis  deduced  from  the  consideration  of  the  work  of 
the  force  applied  to  a point  turning  about  a fixed  line.  The  moment  of  the  n* 
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sul taut  of  several  ft) rces  applied  to  a point  is  equal  to  the  sum  of  the  momenta 
of  the  components.  Corresponding  propositions  of  geometry. 

Lessoks  22 — 25.  , . 

Succinct  Xotions  upon  the  Constitution  of  Solid  Bodies. 

Every  body  or  system  of  bodies  may  be  regarded  as  a combination  of  material 
points  isolatod  or  at  a distance,  subject  to  equal  and  opposite  mutual  actions. 
Interior  and  exterior  forces.  Example  of  two  molecules  subject  to  their  re- 
ciprocal actions  alternately,  attractive  and  repulsive,  when  tho  (brcos  applied 
draw  them  out  of  their  position  of  natural  equilibrium.  Different  degrees  of 
natural  solidity,  stability,  or  elasticity;  they  can  only  be  appreciated  by 
experience. 

Equilibrium  of  any  Systems  whatever  of  Material  Joints. 

General  theorem  of  the  virtual  work  of  forces  applied  to  any  system  what-  , 
ever  of  material  points.  It  is  applicable  to  every  finite  portion  of  the  system, 
provided  regard  be  had  to  tho  actions  exercised  by  the  molecule*  exterior  to 
the  port  under  consideration.  Determination  of  the  sum  of  the  virtual  works 
of  the  equal  and  reciprocal  actions  of  two  material  points.  Demonstration  of 
the  six  general  equations  of  equilibrium  of  any  system  whatever.  Thoy  com- 
prise implicitly  every  equation  deduced  from  a virtual  movement  compatible 
with  the  pre-suppoeed  solidification  of  the  system. 

Theorem  on  tho  virtual  work  in  tho  ease  of  systems  where  one  supposes 
Meal  connections,  such  as  the  invariability  of  the  distance  of  certain  points  of 
tho  system  from  one  another,  and  the  condition  that  certain  of  them  are  to  re- 
main upon  curves  either  fixed  or  moving  without  friction. 

Equilibrium  of  Solid  Bodies. 

Tho  six  general  equations  of  equilibrium  are  sufficient  as  conditions  of  the 
equilibrium  of  a solid  body.  Theory  of  moments  and  couples. 

APPLICATIONS. 

Lessons  25— 29.  Equilibrium  of  Usury  Systems. 

Becapitulation  of  some  indispensable  notions  for  the  experimental  determina- 
tion of  the  center  of  gravity  of  solids  when  the  law  of  their  densities  is  un- 
known. Re-statement  of  the  theorem  relative  to  the  work  done  by  gravity 
upon  a system  of  bodies  connected  or  otherwise.  In  machines  supposed  with- 
out friction  submitted,  with  the  exception  of  their  supports,  to  the  setion  of 
gravity  alone,  the  positions  of  stable  or  unstable  equilibrium  correspond  to  the 
highest  or  lowest  points  of  the  curve  which  would  be  described  by  the  oenter 
of  gravity  of  the  system  when  made  to  move.  Influence  of  defect  of  centering 
in  its  wheels  upon  the  equilibrium  of  a machine.  Case  where  the  center  of 
gravity  always  remaining  at  the  same  height  the  equilibrium  is  neutral  Exam- 
ples relative  to  the  most  simple  drawbridges,  Ac. 

Equilibrium  of  Jointed  Systems.  , 

Equilibrium  of  the  funicular  polygon  deduced  from  direct  geometrical  con- 
si  derations:  Varignon's  theorem  giving  tba  law  of  tbe  tensions  by  another 
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polygon  whose  sides  sro  parallel  and  proportional  to  the  torces  acting  upon  the 
vertices  of  the  funicular  polygon.  Case  of  suspension  bridges;  investigation 
of  the  carve  which  defines  the  boundary  of  the  suspension  chain ; tensions  at 
the  extremities. 

Equilibrium  of  systems  of  jointed  rigid  bodies  without  friction.  Determina- 
tion of  the  pressure  upon  the  supports  and  the  mutual  actions  at  the  joints. 

Equilibrium  and  liability  of  tolid  bod  in  tubmitted  to  th*  action  of  ttretehiny  or 
comprnting  force*. 

Permanent  resistance  and  limiting  resistance  of  prisms  to  longitudinal  exten- 
sion and  compression.  Equilibrium  and  stability  of  a heavy  solid  placed  upon 
a horizontal  plane  and  submitted  to  the  action  of  forces  which  tend  to  overset 
it  Resultant  pressure  and  mean  prossure;  hypothetical  distribution  of  the 
elements  of  the  pressure  on  the  base  of  support.  Conditions  of  stability,  regard 
being  had  to  the  limit  of  resistance  of  solid  materials,  co-efficient  of  stability 
deduced  from  it 

PART  m. — ON  TUB  WORK  DON*  BT  FORCES  IN  MACHINES. 

Lessons  SO — 39.  General  Hot  ion*. 

Principle  of  work  in  the  motion  of  a material  point  Extension  of  this 
principle  to  the  case  of  any  material  system  whatever  in  motion.  Considera- 
tions relative  to  machanical  work  in  various  operations,  such  as  the  lifting  of 
weights,  sawing,  planing,  Ac.  It  is  the  true  measure  of  tho  productive  activity 
of  forces  in  industrial  works.  It  may  always  be  calculated  either  rigorously  or 
approximately  when  the  mathematical  or  experimental  law  which  connects  tho 
force  with  the  spaces  described  is  given.  Uniform  work,  periodical  work,  mean 
Work,  for  tlie  unit  of  time.  Horse-power  unit  Examples  and  various  exer- 
cise*, such  as  the  calculation  of  the  work  corresponding  to  the  elasticity  of  gases 
on  the  hypothesis  of  Mariotte's  law,  the  elongation  of  a metallic  prism,  Ac. 

Dynamometrical  Apparatus 

Dynamometer  of  traction  by  a band  or  routing  disc  or  register.  Dynamo- 
meter of  rotation  with  simple  spring,  with  band  or  register.  Dynamometer  of 
rotation  with  multiple  springs  and  with  register  for  the  axles  of  powerful 
machines.  Improved  Indicator  of  Watt 

(These  pieces  of  apparatus  are  made  to  act  under  tho  eyes  of  tho  pupils.) 

Work  of  Animal  Dime  Mot  ere  upon  Machine*. 

Results  of  experience  as  to  the  values  of  the  daily  work  which  animal  motors 
can  supply  under  different  circumstances  without  exceeding  tho  fatigue  which 
sleep  and  nourishment  are  capable  of  repairing. 

Theory  of  lie  Trantmiieion  of  Work  in  Machine*. 

Principal  resistance.  Secondary  resistances.  Two  manners  In  which  bodies 
perform  the  duty  or  motors  Ratio  of  work  done  to  work  expended  always  in- 
ferior to  unity.  Different  ports  of  machines;  receiver;  organs  of  transmission; 
tools  us  machines.  * up  r.t  -a 
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Calculation  of  the  Work  duo  to  the  portico  retiotancei  in  machines. 

Resume  of  the  notions  previously  acquired  on  friction.  Application  to  tlie 
Inclined  plane,  to  the  printing-press,  to  guides  or  grooves,  to  the  screw  with  n 
square  thread;  different  cases  of  uniform  motion  being  impossible  under  the 
action  oT  forces  of  given  directions.  Friction  of  trunnions,  pivots,  eccentrics, 
and  insertions  of  winch-handles.  Prony's  dynamometrical  brake;  conditions 
of  its  application.  Resistance  to  rolling;  its  laws  according  to  experiment. 
Use  of  rollers  and  friction-wheels;  their  practical  inconveniences. 

Mixed  friction  of  toothed  wheels;  tho  Dobo  escapement:  friction  of  tlio  teeth 
in  the  endless  screw. 

Stiffness  and  friction  of  cords.  Results  of  experience.  Friction  of  cords  and 
straps  running  round  drums  Different  applications ; brakes ; transmission  by 
cords,  endless  straps,  or  chains 

Examples  and  exercises;  effects  of  passive  resistances  in  the  capstan,  the 
crane,  pulleys,  4c. 

Lsssoa  40.  Revision.  -. 

8EC0KD  YEAR. 

PART  L — DYNAMICS. — DYNAMICS  Of  A MATERIAL  POINT. 

Lessons  1— S.  Complotion  of  the  Xotione  acquired  on  this  Suhject. 

Differential  equations  of  the  motion  of  a material  point  submitted  to  the  con- 
tinued action  of  one  or  more  forces  Tho  acceleration  of  tho  projection  of  a 
point  upon  any  axis  or  plane  is  due  to  the  projection  of  the  forces  on  this  axis 
or  plane.  The  acceleration  along  the  trajectory  is  due  to  tho  tangential  force. 
Relation  of  the  curvature  to  the  centripetal  force.  Introduction  of  the  force  of 
inertia  into  the  preceding  enunciations 

The  increase  of  the  quantity  of  motion  projected  upon  on  axis  or  taken  along 
the  trajectory  is  equal  to  the  impulsion  of  the  projected  resultant,  or  to  that  of 
the  tangential  force.  The  total  impulsion  of  a force  is  got  by  methods  of  calcu- 
lation and  of  experiment  analogous  to  those  which  relate  to  work.  Tho  increase 
of  the  moment  of  the  quantity  of  motion  in  relation  to  any  axis  is  equal  to  the 
total  moment  of  tho  impulsions  of  the  forces  during  the  same  interval  of  time ; 
direct  geometrical  demonstration  of  this  theorem.  In  decomposing  the  velocity 
of  the  moving  body  into  a velocity  in  tho  plane  passing  through  the  axis  of  tho 
moments,  and  a velocity  of  revolution  perpendicular  to  this  plane,  we  may  re- 
place the  moment  of  the  quantity  of  motion  in  spaco  by  the  quantity  of  motion 
of  revolution.  Particular  caso  known  under  the  namo  of  the  principle  of 
areas. 

Extension  of  the  preceding  theorems  to  the  case  of  relative  motions.  Ap- 
parent forces  which  must  be  combined  with  tho  real  ones  that  tho  relative  mo- 
tion of  s point  may  be  assimilated  to  an  absolute  motion.  Particular  case  of 
relative  equilibrium.  Influence  of  tho  motion  of  tho  earth  upon  tho  accelerating 
force  of  gravity. 

DYNAMICS  or  ANY  MATERIAL  SYSTEMS. 

Lessons  8 — 8. 

Principle  or  general  rule  which  reduces  questions  In  dynamics  to  questions  in 
equilibrium  by  the  addition  of  the  forces  of  inertia  to  tho  forces  which  really 
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Art  on  tho  system.  Equation  of  virtual  work  which  expresses  this  equilibrium; 
it  comprises  in  general  the  external  and  internal  forces. 

General  Theorems. 

These  theorems,  four  in  number,  are  founded  upon  the  principle  of  the 
equality  of  action  and  reaction  applied  to  internal  forces.  They  may  be  deduced 
from  the  preceding  rule,  but  the  three  last  are  obtained  more  simply  by  extend- 
ing to  a system  of  material  points  analogous  theorems  established  lor  isolated 
material  points.  • 

General  theorem  of  the  motion  of  the  center  of  gravity  of  a system. 
Particular  case  called  principle  of  the  conservation  of  Ou  motion  of  the  center  of 
trmily. 

General  theorem  on  the  quantities  of  motion  and  impulsions  of  exterior  forces 
projected  on  any  axis. 

General  theorems  of  moments  of  quantities  of  motion  and  impulsions  of  ex- 
terior forces,  projected  on  any  axis  whatever. 

General  theorems  of  the  moments  of  quantities  of  motion  and  impulsions  of 
exterior  forces  about  any  axis  Analogy  of  these  two  theorems  with  the  equa- 
tions of  the  equilibrium  of  a solid,  in  which  the  forces  are  replaced  by  impul- 
sions and  quantities  of  motion. 

Composition  of  impulsions,  of  quantities  of  motion,  or  tho  areas  which  repre- 
sent them.  All  the  equations  which  can  be  obtained  by  the  application  of  the 
two  theorems  relative  to  quantities  of  motion  and  impulsions,  reduce  themselves 
to  six  distinct  equations.  Particular  case  called  principle  of  the  conservation  of 
areas.  Fixed  plane  of  the  resulting  moment  of  the  quantities  of  motion  called 
plane  of  maximum  areas. 

General  theorem  of  work  and  vis  viva.  Part  which  appertains  to  the  Interior 
forces  in  this  theorem.  Particular  case  called  principle  of  tho  conservation  of 
tires  viva,  where  the  sum  of  the  elements  of  work  done  by  the  exterior  and  in- 
terior forces  is  the  differential  of  a function  of  the  co-ordinates  of  different  points 
of  the  system.  Application  of  the  theorem  of  work  to  the  stability  of  the 
equilibrium  of  heavy  systems. 

Extension  of  the  preceding  theorems  to  the  case  of  relative  motions.  Particu- 
lar case  of  relative  equilibrium.  Motion  of  any  material  system  relativo  to  axes 
always  passing  through  the  center  of  gravity,  and  moving  parallel  to  themselves. 
Invariable  plane  of  Laplace.  Relation  between  tlie  absolute  vis  viva  of  a 
material  system,  and  that  which  would  bo  due  to  its  motion,  referred  to  the 
system  of  movable  axes  above  indicated. 

Kxamples  and  Applications. 

The  following  examples,  amongst  others,  to  be  taken  as  applications  or  sub- 
jects of  exercises  relative  to  the  general  principles  which  precede. 

Walking.  Recoil  of  guns.  Eolypile.  Flight  of  rockets. 

Pressure  of  fluid  veins,  resistance  of  mediums,  4c.  Direct  collision  of  bodies 
more  or  less  hard,  elastic,  or  penetrable.  Exchange  of  quantities  of  motion. 
Loss  of  vis  viva  under  different  hypotheses  Influence  of  vibrations  and  per- 
manent molecular  displacements. 

Pile  driving;  advantage  of  large  rammers  Comparison  of  effects  of  the 
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shocks  and  of  simple  pressures  due  to  the  weight  of  the  construction.  Oblique 
collision,  and  ricochet.  Data  furnished  by  experiment. 

Oscillations  of  a vertical  elastic  prism  suspended  to  a fixed  point,  and  loaded 
with  a weight,  neglecting  the  inertia,  and  the  weight  of  the  material  ports  of 
this  prism.  Case  of  a sudden  blow.  What  la  meant  by  the  “ resistance  vies  " 
of  a prism  to  rupture  T Results  of  experiments. 

1 Work  developed  by  powder  upon  projectiles,  estimated  according  to  the  vis 
•he  which  it  impresece  on  them,  as  well  as  upon  tho  gun  and  the  gases  upon 
hypothesis  of  a mean  velocity. 

SPECIAL  DYNAMICS  OP  SOLID  BODIES. 

t i 

Lessoms  9 — 11  Simple  Rotation  o/  an  invariable  Solid  about  ite  Axis. 

n 

In  applying  to  this  case  tho  first  general  rule  of  dynamics,  the  theorem  of  tho 
moments  of  the  quantities  of  motion,  and  tho  theorem  of  work,  we  are  led  to 
the  notion  of  the  moment  of  inertia ; explanation  of  the  origin  of  this  name. 
The  angular  acceleration  1s  equal  to  the  sum  of  the  moments  of  the  exterior 
forces  divided  by  the  moment  of  inertia  about  the  axia  of  rotation.  Sum  of  the 
momenta  of  tho  quantities  of  motion  relative  to  this  axia  Tit  viva  of  a solid 
■imply  turning  about  an  axia  What  is  meant  by  radmt  of  gyration  1 

Remind  of  the  geometrical  properties  of  moments  of  inertia,  of  the  ellipsoid 
which  represents  them,  of  the  principal  axes  at  any  point,  of  thoeo  which  are 
referred  to  the  center  of  gravity. 

Pressure  which  a rotating  body  exercises  on  its  supports.  Reduction  of  the 
centrifugal  and  tangential  forces  of  inertia  to  a force  which  is  the  force  of  inertia 
of  the  entire  man  accumulated  at  the  center  of  gravity,  and  a couple. 

Particular  case  where  the  forces  of  inertia  have  a single  resultant ; different 
examples.  Center  of  percussion.  Compound  pendulum;  length  of  tho  cor- 
responding simple  pendulum.  Center  of  oscillation ; reciprocity  of  the  centers 
or  axes  of  suspension  and  oscillation.  Pressure  upon  the  axis.  Influence  of  the 
medium;  experience  proves  that  the  resistance,  Tarying  with  the  velocity, 
changes  the  extent  of  the  oscillations,  but  does  not  sensibly  affect  the  time. 
Experimental  determination  of  the  center  of  oscillation  and  the  moment  of  in- 
ertia about  an  axis. 

Motion  of  «»  invariable  Solid  subject  to  certain  Forces. 

General  notions  on  this  subject  Motion  of  the  center  of  gravity ; motion  of 
rotation  about  this  point. 

Lilian  It — 19.  Various  Applications. 

Motion  of  a homogeneous  sphere  or  cylinder  roiling  upon  an  inclined  plane, 
taking  friction  into  account 

Motion  of  a pulley  with  its  axis  horizontal,  solicited  by  two  weights  suspended 
vertically  to  a thread  or  fine  string  passing  round  the  neck  of  the  pulley,  the 
axle  of  which  rests  upon  movable  wheels  Atwood's  machine  serving  to 
demonstrate  the  laws  of  the  communication  of  motion. 

Motion  of  a horizontal  wheel  and  axle  acted  on  by  a weight  suspended  verti- 
cally to  a cord  rolled  round  the  axle,  or  upon  a drum  with  the  same  axis,  and 
■resenting  an  eccentric  mass  To  take  account  of  the  variable  Diction  of  the 
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bearings,  and  the  stiflbees  of  the  cord,  with  recourse,  if  Decenary,  to  approxima- 
tion by  quadrature*  Oscillations  of  the  torsion  balance. 

Balistic  pendulum.  Condition  that  there  may  be  no  shock  on  tbo  axis.  Ex- 
perimental determination  of  the  direction  in  which  the  percussion  should  take 
place. 

Theory  of  Huyghen's  conical  pendulum  considered  as  a regulator  of  machine- 
ry. How  to  take  account  of  the  inertia  and  friction  of  the  jointed  rods,  as  well 
as  of  the  force  necessary  to  more  the  regulating  lever,  4c. ; appreciation  of  the 
degree  of  sensibility  of  tho  ball  apparatus  with  a given  uniform  velocity. 

Windlass  with  fly-wheel.  Dynamical  properties  of  the  fly-wheel.  Reduced 
formulae  for  a crank  with  singlo  or  doublo  action.  Advantages  and  disadvant- 
ages of  eccentric  masses.  Tendency  of  the  tangential  forces  of  inertia  to  break 
the  arms.  Numerical  examples  and  computations. 

Mutual  action  of  rotating  bodies  connected  by  straps  or  toothed  wheels  in 
varying  motion. 

The  wedge  and  ptmching-presa.  Stamping  screw  or  lever  used  in  coining; 
cams,  lifting  a pile  or  a hammer.  To  take  account  of  the  friction  during  the 
blow,  and  afterwards  to  estimate  the  loss  of  tru  viva  in  cases  which  admit  of  It 

PART  n. — SPECIAL  MECHANICS  OP  PLC1DS. — HYDROSTATICS. 

Lessons  JO— JS. 

Principle  of  the  equality  of  pressure  in  all  directions.  Propagation  of  the 
prcaaures  from  the  surface  to  tho  interior  of  a fluid,  and  upon  the  sides  of  the 
vessel.  Equations  of  equilibrium  for  any  set  of  forces.  Pressure  exerted  in 
the  containing  orifices.  Measure  of  the  pressure  upon  a plain  portion  of  surface 
inclined  or  vertical  (sluice-gate,  embankments,  Ac.)  Center  of  push  or  pressure. 
Pressure  against  the  surfaces  of  a cylindrical  tube.  Effect,  and  resistance  to 
oppose  to  the  pressure.  Manometer  and  piezometer.  Equilibrium  of  a body 
plunged  in  a heavy  fluid  or  floating  at  its  surface.  Stability  of  floating  bodies. 
Metacenter.  Laws  of  the  pressure  in  the  different  atmospheric  strata. 

HYDRAULICS. 

Lesson*  2S — 27.  Flaw  of  Fluid*  through  mall  Orifim. 

Btudv  of  the  phenomena  which  accompany  this  flow  in  the  case  of  a thin 
envelop  and  a liquid  kept  at  a constant  loveL  Conditions  of  this  constancy  in 
the  level,  and  the  permanence  of  the  motion  in  general.  Motion  of  the  lines  of 
fluid ; form ; contraction ; reversal  and  discontinuity  of  liquid  veins.  Funda- 
mental formula  for  liquids  and  gases  based  upon  the  principle  of  vis  vita,  and 
Bernoulli's  hypothesis  of  parallel  sections  or  Horde's  of  contiguous  threads. 
Torricelli's  theorem  relative  to  small  orifices.  What  is  called  the  theoretical  ex- 
penditure, effective  expenditure,  and  co-efflcient  of  geometrical  contraction.  Co- 
efficient deduced  from  the  effective  expenditure.  Its  variations  with  the  volume 
of  tbs  fluid  contents,  and  the  form  of  the  inner  surfaces  of  tho  reservoir.  Results 
Of  the  experiments  of  Michelolti,  Borda,  Bossut,  Ac.  Phenomenon  of  adjutages. 
Venturi's  experiments;  influence  of  atipospheric  pressure;  loss  of  vit  viva;  re- 
duction of  the  velocity  and  augmentation  of  the  expenditure.  Results  of  ex- 
perience relative  to  the  co-efficient  of  expenditure,  the  form  and  range  of  tho 
parabolic  jets,  showing  the  initial  vw  viva,  and  the  loss  of  vis  viva. 
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Large  orifices. — Sluice  hole*  and  floodgates;  reservoirs  or  open  orifices;  ex- 
penditure; practical  formulae  and  results  of  experiment  Influence  of  tbs 
proximity  of  the  sides  and  the  walls.  Arrangement  to  avoid  the  effects  of  con- 
traction or  the  losses  of  vie  viva. 

note  through  conducting  Pipes  and  open  Canale. 

Practical  formulas  relative  to  the  case  of  uniform  sections  of  great  length. 
Measure  of  the  pressures  at  different  points  of  a conduit-pipe.  Expression  for 
the  losses  of  effect  due  to  comers  and  obstructions  Flow  of  gaaea  Principal 
methods  of  measuring  the  volume  consumed  adopted  in  practice.  Floats. 
Pitot's  tube.  Woltman's  mill.  Register  mill  in  air  or  gas.  Waste  in  such  in- 
struments. Modulus  and  scale  for  water-supply. 

PART  HL — DIFFERENT  MACHINES  CONSIDERED  IX  THE  STATE  OP  MOTION. 

Lesson  2$.  General  Considerations.  Rieumi  of  the  Motions  acquired  on  this 

Subject. 

Equation  of  vie  viva,  and  transmission  of  work  in  machines,  account  being 
taken  of  the  different  causes  of  power  and  resistance.  Physical  constitution  of 
machines ; receiver,  communicators,  and  operator.  Influence  of  the  weights,  of 
frictions,  of  shocks,  and  any  changes  in  the  vis  viva.  Parts  with  continuous  or 
uniform  motion,  wilh  alternating  or  oscillating  motion.  Laws  of  the  motion  on 
starting  from  rest,  and  when  the  stationary  condition  is  established.  The  posi- 
tions to  which  the  maximum  and  minimum  of  the  vis  tain  correspond  are  those 
in  which  there  is  equilibrium  between  all  tho  forces,  exclusive  of  the  forces  of 
inertia.  Advantage  of  uniform  or  periodic  motion.  General  methods  for  regu- 
lating the  motion ; symmetrical  distribution  of  the  masses  and  strains ; five  and 
various  regulators.  Brakes  and  moderators ; their  inconveniences.  Object  and 
real  advantages  of  machines. 

Lessons  27 — SS.  Hydraulic  Wheels. 

Vertical  wheels  wilh  float-boards,  with  curved  ladles,  and  with  spouts. 
Figure  of  tho  surface  of  the  fluid  in  these  latter.  Horizontal  wheels  working 
by  float-boards,  buckets,  and  reaction.  Turbines.  Description,  play,  and  useful 
effects  oom pared  according  to  the  results  of  experiment.  Vertical  wheels  of 
windmills  and  steamboats.  Screw  propeller. 

Windmills. 

Description.  Result  of  Coulomb's  observations. 

i 

On  the  principal  Unde  of  Pumps. 

Special  organs  of  pumps.  Valves  and  piston^  force  pump,  sucking  pump; 
limit  to  the  rise  of  the  water.  Sucking  and  force  pump.  Dynamical  effects. 
Indication  as  to  the  losses  of  vis  viva  and  the  waste  in  different  pumps.  Ex- 
planation of  the  hydraulic  ram.  Air  vessel  Firo  pumps.  Double  action 
pumps. 

Various  Jlydraulic  Machines. 

Hydraulic  press.  Water  engine.  Exhausting  machines;  aoruu,'  under  and 
overshot  wheels ; Archimedes’  screw,  construction  and  experimental  data. 
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Lessons  86 — 89.  Steam  Engine*. 

Succinct  description  of  the  principal  kinds  of  steam-engine  with  or  without 
detent.  Effects  and  adTantages  of  the  detent.  Condonser.  Air  Pump. 
Furnace  and  feeding-pump. 

Variable  detent  Formulas  and  experimental  results. 

Lessons  40 — 42.  Revision. 

Reflections  on  the  totality  of  the  subjects  of  the  course. 

IV.  PHYB1C8.-/7AST  YEAR. 

GENERAL  PROPERTIES  OP  BODIES. — HYDROSTATICS. — UTDRODTKAM1C8. 

Lessons  1 — 5.  Preliminary  Ration*. 

Definitions  of  physics.  Phenomena.  Physical  laws.  Experiments  are  de- 
signed to  mako  them  spring  out  of  the  phenomena.  Method  of  induction. 
Physical  theories;  different  character  of  the  experimental  and  mathematical 
methods. 

General  Properties  of  Radies. 

Extension.  Measure  of  lengths.  Vernier.  . Cathetomotor.  Micrometer 
screw.  Spherometer.  Dividing  engine. 

Divisibility.  Porosity.  Ideas  generally  received  on  the  molecular  constitu- 
tion of  bodies.  These  conceptions,  which  arc  purely  hypothetical,  must  not  be 
oonioundod  with  physical  laws.  Elasticity.  Mobility.  Inertia.  Forces ; thoir 
equilibrium,  their  effects,  their  numerical  estimation. 

Weight  or  Gravity. 

Direction  of  gravity  Plumb-line.  Relation  between  tho  direction  of  gravity 
and  the  surface  of  still  water. 

■Weight.  Center  of  gravity. 

Experimental  study  of  the  motion  produced  by  weight  In  vacuum,  all 
bodies  fall  with  tho  same  velocity.  Disturbing  influence  of  the  air.  Inclined 
plane  of  Galileo.  Atwood's  machine.  To  prove  by  experiment ; 1°  tho  law 
of  the  spaces  described ; 2°  tho  law  of  velocities.  Morin’s  self-registoring  ap- 
paratus with  revolving  cylinder. 

Law  of  the  independence  of  the  effect  produced  by  a force  upon  a body,  and 
the  motion  anteriority  acquired  by  this  body.  Law  of  the  Independence  of  the 
effects  of  forces  which  act  simultaneously  upon  the  sarao  body.  Experimental 
demonstration  and  generalization  of  these  laws.  Law  of  the  equality  of  action 
and  reaction. 

Mass.  Acceleration.  For  equal  masses  the  forces  are  as  the  accelerations 
which  they  produce.  Relation  between  the  force,  mass,  and  acceleration. 
Collision. 

General  laws  of  uniformly  accelerated  motioa  Formulas. 

Pendulum.  Law  of  the  iaochronism  of  small  oscillations  and  law  of  the 
lengths  deduced  from  observation. 

Method  of  coincidences  or  beats.  Use  of  tho  pendulum  os  the  measure  of 
time.  Simple  pendulum ; formula-.  Compound  pendulum : the  laws  of  the 
oscillations  of  a compound  pondulum  are  the  same  as  the  laws  of  tho  oscilla- 
tions of  a simple  pendulum  whose  length  may  bo  calculated. 
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Determination  by  means  of  the  pendulum  of  the  acceleration  produced  by 
gravity.  This  acceleration  la  independent  of  the  nature  of  the  body. 

Remark  that  the  formulae  for  the  motion  of  oecillation  apply  to  the  compan- 
ion of  forces  of  any  kind,  that  may  be  regarded  as  constant  and  parallel  to 
themselves  in  all  positions  of  the  oscillating  body. 

Identity  of  gravity  and  universal  attraction. 

Measure  of  weights.  Balance.  Conditions  to  be  attended  to  in  ""tong  it 
Absolute  sensibility ; proportional  sensibility.  Method  of  double  weighing. 
Details  of  the  precautions  necessary  in  order  to  obtain  an  exact  weight. 

Difftrtnl  Statu  of  BodUt.  Bydrottatiu. 

Solids.  Cohesion.  Transmission  of  external  pressures. 

Elasticity.  The  true  laws  of  elasticity  are  unknown.  Empirical  laws  in  cer- 
tain simple  cases,  and  for  a very  small  action.  Elasticity  of  compression,  exten- 
sion, torsion.  Experimental  determination  of  the  co-efficients  of  elasticity. 
Limits  of  elasticity.  limits  of  tenacity. 

Ductility.  Temper.  Cold  hammering.  Annealing. 

Liquids.  Fluidity.  Viscosity.  Physical  laws  which  form  the  basis  of 
hydrostatics : — 1°  the  transmission  of  external  pressures  is  equal  in  all  direc- 
tions ; J°  tho  pressure  exercised  in  the  interior  of  a liquid  upon  an  element  of 
a surface  is  normal  to  that  clement,  and  independent  (as  to  amount)  of  its  direc- 
tion. These  principles  are  demonstrated  by  the  experimental  verification  of  the 
consequences  drawn  from  them. 

Application  to  heavy  liquids.  Free  surface,  and  surface  de  niveau.  Pressure 
upon  the  parts  of  the  containing  Teasel,  and  upon  the  bottom  in  particular; 
hydrostatic  paradox;  verificatory  experiments.  Ilaldat's  apparatus.  Hydro- 
static press. 

Application  to  immersed  or  floating  bodies  (principle  of  Archimedes ;)  verifi- 
catory experiments.  (In  treating  of  tho  equilibrium  of  floating  bodies,  the  con- 
ditions of  stability  are  not  gone  into.) 

Superposed  liquids. 

Communicating  vessels.  Water  level.  Spirit  level ; its  use  in  instruments. 

Densities  of  solids  and  liquids.  Anemometers. 

Compressibility  of  liquids.  Pietometar.  Correction  due  to  the  compressi- 
bility of  the  solid  envelop. 

Gas.  Expansibility.  Other  properties  common  to  liquids  and  gasce.  Princi- 
ple of  the  equal  transmission  of  pressures  in  all  directions.  Weight  of  gases. 
Pressure  due  to  weight  (principle  of  Arcbimodoa.)  Weight  of  body  in  air  and 
in  vacuum.  Aerostation. 

Superposed  liquids  and  gases. 

Communicating  vessels.  Barometer. 

Detailed  construction  of  barometer.  Barometers  of  Fortin,  Gay-Lussac, 
Buntcn.  Indication  of  the  corrections  necessary. 

Mariotte's  law.  Regnault's  experiments. 

Manometer  with  atmospheric  air — with  compressed  air.  Bourdon's 
manometer. 

Law  of  the  mixture  of  gases. 

Air  pump.  Condensing  pump. 
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Primary  Xotioru  of  Hydrodynamic. 

Toricelli's  principle.  Mariotte's  vessel  and  syplion.  Uniform  flow  of  liquids. 
The  same  of  gases. 

Mole  color  Phenomena. 

Cohesion  of  liquids.  Adhesion  of  liquids  to  solids.  Capillary  phenomena 
Apparent  attractions  and  repulsions  of  floating  bodies. 

Adhesion  of  drops. 

Molecular  actions  intervene  as  disturbing  forces  in  the  phenomena  of  the 
equilibrium  and  motion  of  liquids. 

HEAT. 


EFFECTS  OF  BEAT  OX  BODIES. 

Lxssoxs  6—9.  QtneralilUr. 

General  effects.  Arbitrary  choice  of  one  of  these  effects  to  define  the 
thermometric  condition  of  a body.  Conventional  adoption  of  a thermometer. 
Definition  of  temperature.  , 

Dilating  PJfrcU. 

Definition  of  the  co-efficients  of  linear,  superficial,  and  cubic  dilatation.  Ap- 
proximate relation  between  the  numerical  values  of  those  three  co-efficients. 
The  value  of  the  coefficient  of  dilatation  depends  upon  the  thermometric  sub- 
stance and  the  temperature  selected  as  the  zero  point  It  beoomes  nearly  inde- 
pendent of  the  zero  point  when  the  coefficient  is  very  small. 

Relation  between  volume,  density,  and  temperature.  linear  dilatation  of 
solid  bodies  Ramsden's  instrument.  Cubical  dilatation  of  liquids  Dulong 
and  Petit's  experiments  on  mercury.  Discussion.  Regnault's  experiments. 

Cubical  dilatation  of  solids  and  of  other  liquids  when  that  of  mercury  is 
given. 

Relations  between  the  volume,  density,  and  elasticity  of  a gas,  and  its 
temperature. 

Cubical  dilatation  of  gases.  Experiments  of  Gay-Lussac,  Rudberg,  and  M. 
Regnault  Advantage  of  varying  the  methods  of  experimenting  in  these  deli- 
cate researches. 

Methods  baaed  upon  the  changes  of  volume  under  a constant  pressure,  and 
upon  the  changes  of  pressure  for  a constant  volume. 

The  disagreement  of  these  two  methods  is  due  to  deviations  from  the  law  of 
MarioUe. 

The  constancy  of  the  co-efficients  of  dilatation  previously  doflned  is  only  ap- 
proximately true. 

Necessity  of  employing  two  different  co-efficients  of  dilatation  according  ss 
consideration  is  being  had  to  the  variations  of  volume  to  a given  pressure,  or  of 
pressure  to  a given  volume. 

Empirical  formula?  for  the  dilatation  of  liquids. 

Graphical  constructions. 


Lesson  10.  ThrrmomtUrt. 

Construction  of  thermometers.  Mercurial  thermometer.  Details  of  construc- 
tion. Fixed  points.  Different  scales ; their  relation.  Arbitrary  scales 
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Change  which  takes  place  in  the  eoto  point  Different  precautions  to  be  ob- 
served in  using  the  mercurial  thermometer. 

General  want  of  comparability  of  mercurial  thermometers  with  tubes  of  dif- 
ferent material. 

Air  thermometers.  They  are  comparable  with  one  another  within  the  limits 
of  the  errors  of  experiment  whatever  tho  nature  of  the  tube  employed.  This 
property  entitles  the  air  thermometer  to  a preference  for  all  accurate  measures. 
Comparison  of  the  air  and  mercurial  thermometers. 

TIIERM  08C0PR,  DUTERXSTIAL  THERMOMETER,  PTRO  METERS,  BREUUEt’S  TilSR- 
MOMMTEB. 

Lessors  11— IS.  Changee  of  State  produced  try  Meat. 

Exposition  of  the  phenomena  which  accompany  the  liquefaction  of  solids  and 
the  solidification  of  liquids.  Constancy  of  tho  temperature  whilst  the  phenom- 
enon is  going  on. 

Sudden  melting  and  freezing.  Persistence  of  the  liquid  state  beneath  the 
melting  point. 

Influence  of  pressure. 

Exposition  of  the  phenomena  which  accompany  the  conversion  of  liquids  or 
solids  into  vapor,  and  the  inverse  passage  from  the  gaseous  to  the  liquid  or  solid 
state.  Constancy  of  the  temperatures  whilst  the  phenomenon  is  going  on. 

Influence  of  pressure. 

Phenomena  of  ebullition  in  free  space.  Augmentation  of  the  temperature 
and  pressure  in  a confined  space.  Papin's  digester. 

Properties  of  vapors  in  spaces  and  in  gases.  Saturated  vapors.  Tboir  ten- 
sion does  not  depend  upon  the  space  which  they  occupy,  but  only  upon  their 
temperature. 

Effects  of  a diminution  or  increase  of  pressure  without  change  of  tempera- 
ture ; the  same  without  change  of  pressure.  Effects  of  loworing  tho  tompera- 
ture  in  a limited  region  of  space  occupied  by  vapor. 

Tension  of  a saturated  vapor  at  the  boiling  point  of  its  liquid. 

Measure  of  the  tensions  of  the  vapor  of  water.  Experiments  of  Dalton,  Gay- 
Lussac,  Dulong,  and  Arago,  and  of  M.  Regnault 

Tables  of  the  tensions  of  Bteam.  Empirical  formulae.  Graphical  con- 
structions. 

It  is  assumed  that  non-saturated  vapors  are  subject  to  the  same  laws  as 
gases. 

APPLICATIONS.  CORRECTION  OF  THE  BOILINO  POINT  IN  THE  CONSTRUCTION  OF 
THERMOMETERS.  BAROMETRICAL  THERMOMETERS. 

Lessons  14 — 18.  Yarioue  Application*  of  the  Lave  previouely  eetabliehed. 

A phenomenon  can  not  always  be  separated  from  the  accessory  phenomena 
which  concur  with  it  in  producing  the  final  result  Necessity  of  corrections  to 
render  complex  results  comparable  inter 

Density  of  solids  when  regard  is  had  to  tho  temperature  and  weight  of  tho 
ga-cs  displaced  by  them. 

Precautions  to  be  attended  to  in  the  experiments.  Empirical  formulae  for  tha 
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density  of  liquids.  Maximum  density  of  water.  Tl»e  temperature  correspond- 
ing to  the  maximum  must  bo  determined  graphically,  or  by  interpolation. 

Corrections  for  measures  of  capacity,  for  barometric  measures. 

The  uncertainty  of  the  corrections  can  not,  in  any  considerable  degree,  affect 
tho  densities  of  solids  and  liquids. 

Density  of  gases.  Biot  and  Arago’s  experiments.  Special  difficulties  of  the 
question.  The  uncertainty  of  the  corrections  may  sensibly  affect  the  results. 
Regna tilt’s  method. 

The  same  method  may  be  applied  to  the  detormiuation  of  the  co-efficient  of 
dilatation  lor  gases. 

Density  of  vapors.  Definition  founded  on  the  hypothetical  application  of  the 
same  laws  to  gases  and  vapors.  Formula*.  Experimental  method  of  Gay- 
Lussac  and  of  Dumas.  Corrections.  Comparison  of  the  two  methods.  Neces- 
sity of  conducting  the  experiments  at  a distance  IVom  the  saturation  poinL 
Latour’s  experiments.  Relations  between  tho  weight  and  volume  of  a gas,  and 
Its  temperatures ; between  the  weight  and  volume  of  a gas  mixed  with  vapory 
and  its  temperature.  Various  problems. 

Hygrometry.  Chemical  hygrometry.  Hygrometry  by  the  dow-point  Psy- 
chrometry. 

PROPAGATION  OF  HEAT. 

Lemons  17—18.  Propagation  at  a Pittance. 

Rapid  propagation  of  heat  at  a distance,  in  vacuum,  in  gasos,  in  certain  liquid 
or  solid  mediums.  Experiments  which  establish  this. 

Rays  of  heat  Velocity  of  propagation.  Intensity  of  heat  received  at  a 
distance.  Intensity  of  heat  received  or  emitted  obliquely.  Emitting  power, 
power  of  absorption,  reflection,  diffusion.  The  emitting  and  absorbing  power 
are  expressible  by  the  same  number  in  terms  of  their  proper  units  respectively. 

Analysis  of  calorific  radiations  by  absorption.  Different  effects  of  deather- 
manous  or  therm ochroic  medium.  Different  influences  of  increasing  thickness®* 
of  the  combination  of  different  mediums.  Radiations  proceeding  from  different 
■oarces,  various  effects  of  different  mediums  on  these  radiations. 

The  calorific  radiations  emanating  from  different  sources,  have  all  the  charac- 
ters of  differently  colored  heterogeneous  rays  of  light 

THEORY  OF  RADIATION  AND  OF  TOE  DYNAMICAL  EQUILIBBIUM  OF  TEMPERATUBE8. 

APPARENT  REFLECTION  OF  COLD. 

Lesson  19.  Law  of  Cooling. 

Definition  of  the  rate  of  cooling.  Many  causes  may  conspire  in  the  cooling 
of  a body. 

Cooling  in  space.  Newton’s  law  only  an  approximation.  Experimental  in- 
vestigation of  tho  true  law.  Method  to  bo  followed  in  this  investigation.  The 
velocity  of  cooling  is  not  a datum  directly  observable.  It  must  be  deduced  pro- 
visionally from  an  empirical  relation  between  the  temperature  and  tho  time. 
Preliminary  experiments.  Course  of  the  definitive  experiments.  Elementary 
experimental  laws. 

Hypothetical  form  of  the  ftmetion  which  expresses  the  velocity  of  cooling. 
To  determine  by  moans  of  the  preceding  experimental  laws  the  unknown  form 
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of  the  function  which  expresses  the  law  of  radiation.  Relation  between  the 
temperatures  and  the  times  This  relation  only  contains  data  immediately  ob- 
servable, and  may  be  verified  a posteriori. 

Tlie  contents  which  enter  into  the  preceding  relation  depend  upon  thermo- 
metric  constants  and  the  nature  of  the  radiating  surface. 

The  contact  of  a gas  modifies  the  law  of  oooling. 

Lissom  SO — SI.  Propagation  by  Contact. 

Plow  propagation  of  heat  in  the  interior  of  bodies,  in  solids,  liquids,  and 
gases.  Confirmatory  experiments.  Hypothesis  of  partial  radiation.  Theoreti- 
cal law  resulting  from  this  hypothesis  upon  the  decrease  of  temperatures  in  a 
solid  limited  by  two  indefinite  parallel  plane*  maintained  at  constant  tempera- 
ture*. Determination  of  the  co-efBcient  of  conductibility  by  the  experimental 
realisation  of  these  conditions.  This  experiment  determines  a numerical  valuo 
of  the  co-efilcienta;  it  is  not  of  a nature  to  serve  as  a check  upon  the  theoreti- 
cal principles.  Enunciation  of  the  law  resulting  from  the  same  theoretical  prin- 
ciples upon  the  decrease  of  temperatures  in  a thin  bar  heated  at  one  end. 

CAL0R1VETRT. 

Lissom  St— 2S.  Specie  State. 

Comparison  of  tho  quantities  of  heat.  The  quantities  of  beat  are  not  pro- 
portioned to  the  temperatures.  Definitions  of  the  unity  of  heat.  General 
method  of  mixtures  to  estimate  the  quantities  of  beat  Experimental  precau- 
tions and  corrections. 

Application  of  tho  general  method  of  mixture*  Specific  heats  of  solids  and 
liquids.  Law  of  tho  specific  heat  of  atoms.  Heat  absorbed  by  expansion,  re- 
stored by  the  compression  of  bodies.  Experiments  on  gases.  Specific  heats 
of  gases  under  constant  pressure.  Measure  of  specific  heats  of  gases  under 
oonstant  pressure.  Special  dUBcnltie*  of  the  question.  Succinct  indication  of 
one  of  tho  methods.  Specific  heats  to  a constant  volume. 

Linos  84.  Patent  Seat. 

Component  heat  of  liquids  absorbed  into  the  latent  state  during  fusion,  re- 
stored to  the  free  state  during  solidification. 

Influence  of  tho  viscous  state.  Latent  heat  of  ice.  Ice  calorimeter ; ita 
defects. 

Component  heat  of  vapors,  absorbed  into  tho  latent  state  during  vaporization, 
restored  to  the  free  state  during  condensation.  Measure  of  the  latent  heat  of 
vapors.  Rognault's  experiments. 

Empirical  laws  on  the  latent  heat  of  vaporisation. 

Application j of  Calorimetry. 

Means  of  producing  heat  or  cold ; 1,  by  changes  in  density ; 2,  by  changes 
of  state.  Freezing  mixtures.  Vaporization  of  liquids.  Condensation  of 
vapors. 

Steam-boilers.  Warming  by  hot  air  and  hot  water.  Various  problems. 
8ensations  produced  by  a jet  of  vapor. 

Different  physical  and  chemical  sources  of  heat ; percussion,  friction,  chemical 
combinations,  animal  heat,  natural  heat  of  the  globe,  solar  heat,  Ac.  It  will  be 
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remarked  that  mechanical  work  may  become  a source  of  heat,  and  heat  a 
source  of  mechanical  work. 

STATICAL  ELECTRICITY. — MAGNETISM. — STATICAL  ELECTRICITY. 

Lessons  25—27. 

General  phenomena.  Distinction  of  bodies  into  conductors  and  non-con- 
d actors  Distinction  of  electricity  into  two  kinds.  Separation  of  the  two 
electricities  by  friction.  Hypothesis  of  electric  fluids.  Effects  of  vacuum  of 
gases  and  vapors  of  points.  Electrical  attractions  and  repulsions  Electriza- 
tion by  influence.  Case  where  the  influenced  body  is  already  electrized. 
Bparks;  power  of  points.  Electrization  by  influence  preceding  the  motion  of 
light  bodies. 

Electroscopes. 

Electrical  machines  of  Vnn-Marum,  Nairn®,  Armstrong. 

Condenser.  Accumulation  of  electricity  upon  its  surface.  Leyden  jar. 
Batteries.  Electrical  discharges.  Effects  of  electricity. 

Condensing  electroscope.  Electrophorus. 

Velocity  of  statical  electricity. 

Atmospherical  electricity.  Phenomena  observed  with  a serene  sky.  Elec- 
tricity of  clouds  Storms.  Lightning.  Thunder.  Effects  of  thunder.  Re- 
turn-shock. Lightning  conductor. 

Different  sources  of  statical  electricity. 

MAGNETISM. 

Lessors  28 — 80. 

Natural  magnets.  Action  upon  iron  and  steel.  Artificial  magnets  The 
attractive  action  appears  as  if  it  were  concentrated  about  the  extremities  of 
magnetic  bars.  First  idea  of  poles. 

Direction  of  a magnetized  bar  under  the  earth's  action.  Reciprocal  action  of 
the  poles  of  two  magnets.  Names  given  to  the  poles. 

Phenomena  of  influence.  Action  of  a magnet  upon  a bar  of  soft  iron ; upon 
a bar  of  steel.  Coercive  force.  Effects  of  the  rupture  of  a magnetized  bar. 
Theoretical  ideas  on  the  constitution  of  magnets.  More  precise  definition  of  the 
poles. 

Action  of  the  earth  upon  a magnet  The  earth  may  bo  considered  as  a mag- 
net Its  action  may  be  destroyed  by  means  of  a magnet  suitably  placed. 
Astatic  needles.  Tho  magnetic  action  of  the  earth  is  equivalent  to  a couple, 
Three  constants  dcflno  the  couple  of  terrestrial  action.  Declination.  Inclina- 
tion. Intensity.  Measure  of  the  declination ; of  the  inclination. 

Magnetic  metals.  Influence  of  hammering,  tempering,  Ac.  Methods  of 
magnetizing.  Saturation.  Loss  of  magnetism.  Influence  of  heat  Magnetic 
lines.  Armatures. 

Magnetization  by  the  earth's  influence.  Means  of  determining  the  magnetic 
state  of  a body. 

Mtatun  of  Magnetism  and  Eloctricity. 

Lessors  31—82. 

Coulomb's  balance.  Distribution  of  magnetism  on  a magnetized  bar ; distri- 
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button  of  electricity  at  the  Bnrlaoe  or  isolated  conductors.  Comperatire  discus- 
sion of  the  conditions  of  the  two  problems,  and  the  methods  of  experiment 

Laws  of  the  magnetic  attractions  and  repulsions  Law  of  electric  attractions 

and  repulsions.  Comparative  discussion  of  the  conditions  of  the  two  problems, 
and  the  methods  of  experiment 

Determination  of  the  law  of  magnetic  attractions  and  repulsions  by  the 
method  of  oscillations. 

Comparison  of  the  magnetic  intensity  at  different  points  of  the  earth's 
surface. 

Lessons  S3 — 34.  Decision. 

Considerations  on  the  totality  of  the  subjects  of  the  course. 

SECOND  YEAR. 

DYNAMICAL  ELECTRICITY. — GALVANISM. 

Lessons  1—3 

Chemical  sources  of  electricity.  Experimental  proofs.  Arrangement  devised 
by  Volta  to  accumulate,  at  least  in  part,  at  the  extremities  of  a heterogeneous 
conductor  the  electricity  developed  by  chemical  actions 

Pile.  Tension  at  tho  two  isolated  extremities ; at  one  single  isolated  ex- 
tremity ; at  the  two  extremities  reunited  by  a conductor.  Continuous  current 
of  electricity.  Poles.  Direction  of  the  current,  4c. 

Various  modifications  of  the  pile  of  Volta.  Woollaston's  pile,  Mtlnch's  pile, 
Ac.  Dry  piles ; their  application  to  the  electroscope. 

Principal  effects  of  electricity  in  motion,  and  means  of  making  tho  currents 
perceptible.  Experiment  of  Oersted.  Galvanoscopes. 

Currents  produced  by  heat  in  heterogeneous  circuits.  Thermo-electric  piles. 
Thermometric  graduation  of  thermo-electric  piles. 

Currents  produced  by  tho  sources  of  statical  electricity. 

PROPERTIES  OP  CURRENTS. 

Lesson  8. — 1.  Chemical  Actions. 

Definitions.  Phenomena  of  decomposition  and  transference.  Reaction  of  the 
elements  transferred  upon  electrodes  of  different  kinds. 

Principles  of  electrotyping. 

Causes  of  the  variation  of  the  current  in  ordinary  piles ; means  of  remedying 
this;  Daniell’s  pile.  Bunsen's  pile. 

Lessons  4 — 8.  2.  Mechanical  Properties. 

Reciprocal  actions  of  rectilinear  or  sinuous  currents  parallel  or  inclined.  Re- 
action of  a current  on  itself. 

Reciprocal  actions  of  helices  or  solenoids.  Continuous  rotation  of  currents 
by  their  mutual  action;  by  reaction.  Analogy  of  magnots  and  solenoids. 
Elcctro-dynamlcal  theory  of  magnetism.  Action  of  magnets  upon  currents  and 
solenoids.  Action  of  currents  upon  magnets.  Experiments  of  Biot  and  SavarL 
Continual  rotation  of  a current  by  a magnet;  of  a magnet  by  a magnet 

Action  of  the  earth  upon  currents ; it  acts  as  a rectilinear  current  directed 
from  east  to  west,  perpendicularly  to  the  magnetic  meridian. 
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Continual  rotation  of  a current  by  the  action  of  the  earth. 

Astatic  conductors. 

Lemons  9 — 10.  8.  Magnetic  Properties. 

Action  of  an  interposed  conductor  upon  iron  filings. 

Electro-magnets.  Magnetization  temporary  or  permanent  Principles  of  the 
electric  telegraph.  Electrometers.  Reference  to  diamagnetic  phenomena. 

4.  Electro-motive  Properties. 

Phenomena  of  induction  by  currents,  by  magnets.  Phenomena  of  magnetism 
in  motion.  Induction  of  a current  upon  itself 
Induction  of  different  orders. 

Interrupted  currents.  Clarice's  machine. 

Lesson  11.  6.  Calorific  Properties. 

Influence  of  the  nature  of  the  interposed  conductor;  of  its  section;  of  the 
intensity  of  the  current.  Unequal  temporatures  at  the  different  junctions  of  a 
heterogeneous  circuit. 

6.  Luminous  Properties. 

Incandescence  of  solid  conductors.  Spectrum  of  the  olcctric  light.  Voltaic 
arc.  Tranafor  of  ponderable  matter.  Action  of  tho  magnet  upon  the  Voltaic 

arc. 

7.  Physiological  Action  of  Currents. 

Some  words  on  this  subject.  Muscles  and  norvea.  Actions  of  discontinuous 
currents.  Reotomic  contrivances. 

Reometry. 

Compass  of  sines,  of  tangents.  Experimental  graduation  of  galvanometers. 
The  dynamical  intensity  of  a current  diminishes  when  tho  length  of  a cur- 
rent increases.  Reostat. 

Laws  of  the  dynamical  intensity  of  a current  in  a homogeneous  circuit. 
Reduced  length  and  resistance  of  a circuit.  Specific  co-efficients  of  resistance. 
Laws  of  the  dynamic  intensity  of  a current  in  a heterogeneous  circuit 
The  intensity  of  currents  is  in  the  inverse  ratio  of  tho  total  reduced  length, 
and  proportional  to  the  sum  of  tho  electromotivo  forces.  Formula  of  the  piie. 
Discussion  of  the  case  of  hydro-electric  piles — thermo-electric  piles.  Conditions 
for  the  construction  of  a pile,  with  reference  to  the  effects  to  bo  produced. 
Conditions  for  tho  construction  of  a galvanometer  with  reference  to  its  intended 
application. 

Laws  of  secondary  currents  in  the  simplest  cases.  The  chemical  intensity  of 
a current  is  proportional  to  its  dynamical  intensity. 

ACOUSTICS. 

Lessons  19 — 16. 

Noise,  sound,  quality  of  the  sound,  pitch,  intensity,  timbre.  A state  of  vibra- 
tion in  a solid,  liquid,  or  gaseous  body  is  accompanied  with  the  production  of 

sound. 

The  pitch  doponds  on  tho  number  of  vibrations.  Unison.  Instruments  for 
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counting  tho  vibrations: — 1st.  Graphic  method.  2nd.  Toothed  wheels.  3rd. 
Lever.  Feeling  of  concord.  Musical  scale.  Gamut.  Limit  of  appreciable 
sounds. 

Study  of  vibrating  motions  in  solids.  Vibrating  cords.  Vibrations  trans- 
versal, longitudinal  Experimental  laws.  Sonometer. 

Spontaneous  division  of  a cord  into  segments.  Fundamental  sounds.  Har- 
monic sounds. 

Staight  and  curved  rods.  Transversal  and  longitudinal  vibrations.  Experi- 
mental laws.  Division  into  segments.  Nodes.  Ventral  segments.  Mem- 
branes. 

Plano  and  curved  plates.  The  vibrations  divide  them  into  11  concamerations." 
Nodal  lines.  Harmonic  sounds. 

Study  of  the  vibrations  in  liquids  and  in  gases. 

Theoretical  ideas  upon  the  propagation  of  a vibratory  motion  in  indefinite 
elastic  media,  on  an  indefinite  cylindrical  tube.  Waves  of  condensation  of  dila- 
tation. Progressive  nodes  and  ventral  divisions.  Laws  of  tho  intensities  of 
sound.  Direct  measure  of  the  velocity  of  the  propagation  of  sound  in  water. 
Measure  of  the  velocity  of  the  propagation  of  sound  in  air.  Formula:  without 
demonstration.  Comparison  of  the  formulae  with  experiment 

Sonorous  waves  reflected  in  an  indefinite  medium. 

Fixed  nodes  and  ventral  divisions.  Sonorous  waves  reflected  in  closed  and 
open  tubes.  Fixed  nodes  and  ventral  divisions ; the  vibratory  state  and  density 
thereat 

Series  of  sounds  afforded  by  the  same  tube.  Effect  of  holes. 

Sonorous  reflected  waves  in  rods.  Series  of  sounds  afforded  by  the  same  rod 
vibrating  longitudinally.  Indirect  measure  of  the  velocity  of  sound  in  gases, 
liquids,  and  solids. 

Experiments  on  the  communication  of  vibrating  motion  in  heterogeneous 
mediums,  on  the  general  direction  of  tho  vibrating  motion  commuicated. 

Intensification  of  sounds.  Interferences.  Beats.  Different  stringed  and 
wind  instruments.  Means  of  setting  them  in  vibration. 

A few  words  on  the  organs  of  voice  and  hearing.  I u completeness  of  our 
knowledge  on  this  subject 


OPTICS. 

Lemons  IS— 17.  Propagation  of  big*t. 

Propagation  of  light  in  a straight  line.  Rays  of  light  Geometrical  theory 
of  shadows.  Velocity  of  light  Rcemer’s  observations.  Laws  of  intensity  of 
light.  Photometers  of  Bouguer,  Rum  ford.  Intensity  of  oblique  rays.  Com- 
parison of  illuminating  powers.  Total  brightness.  Intrinsic  brightness. 

Reflection. 

Reflection  of  light : its  laws.  Experimental  demonstration.  Images  formed 
by  one  or  more  plane  mirrors.  To  ascertain  if  a looking-glass  has  its  two  tacos 
parallel 

Spherical  mirrors.  Foci,  formula:.  Discussion.  Images  by  reflection. 
Measure  of  the  radius  of  s spherical  mirror. 
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Definition  of  canities  by  reflection.  Definition  of  the  two  spherical  aberra- 
tions in  mirrors. 

Woollaston's  goniometer. 

Lesson  IS.  Refraction. 

Refraction  of  light  in  homogeneous  mediums.  Descartes’  law.  Experimen- 
tal demonstration  for  solids  and  liquids. 

Inverse  return  of  the  rays.  Successive  refractions.  Indices  of  transmission 
in  terms  of  tho  principal  indices.  Consequences  of  Descartes'  law.  Total  re- 
flection. Manner  of  observing  it. 

Irregular  refractions.  Mirage. 

Refraction  is  always  accompanied  with  the  accessory  phenomenon  of 
dispersion. 

Geometrical  consequences  of  the  law  of  refraction.  Focus  of  a plane  sur- 
lace.  Focus  of  a medium  bounded  by  two  parallel  plane  surfaces ; by  two 
plane  surfaces  inclined  in  the  form  of  a prism. 

Foci  of  a spherical  surface ; of  a medium  limited  by  two  spherical  surfaces. 

Lenses. 

Formula  for  lenses.  Discussion.  Varieties  of  lenses.  Optic  center. 
Images.  Measure  of  the  focal  distance  of  lenses. 

Definition  of  caustics  by  refraction.  Definition  of  the  two  spherical  aberra- 
tions of  a lens. 

Lessons  19 — 20.  Dieperrion, 

Unequal  refrangibility  of  the  differently  colored  rays  which  compose  whits 
light.  Analysis  of  heterogeneous  light  by  the  prisma  Newton’s  method. 
Solar  spectrum.  Homogeneity  of  the  different  colors.  Second  refraction  of  a 
homogeneous  pencil.  Experiment  with  crossed  prisms.  Precautions  to  be  at- 
tended to  in  the  experiments.  The  spectrum,  obtained  by  Newton's  method, 
differs  from  the  spectrum  produced  at  tho  focus  of  a lens  placed  between  tho 
prism  and  the  picture,  according  to  tho  motliod  of  Fraunhofer.  Reasons  of  the 
comparative  purity  of  this  latter  spectrum.  Fraunhofer's  lines.  Different 
spectra  of  different  sources  of  heterogeneous  light  Marginal  iridescence  of  a 
large  pencil  of  natural  light  traversing  a prism.  Dispersion  of  light  by  lonaoa. 
Iridescence  of  focal  images.  Recomposition  of  light,  by  means  of  a prism  at 
the  locus  of  a spherical  mirror  or  a lens,  by  tho  rapid  rotation  of  a plane 
mirror,  by  tho  rotation  of  a disk  with  party-colored  sectors.  Compound  colors. 

Chemical  and  calorific  radiations  accompany  luminous  radiations 

Analysis  of  light  by  absorption.  Characteristic  action  of  transparent  colored 
mediums  upon  different  sorts  of  compound  light.  Different  influences  of  in- 
creasing thickness.  Effects  of  differently  colored  mediums  upon  heterogeneous 
light  Effects  of  differently  colored  mediums  upon  homogeneous  rays  separated 
by  the  prism. 

Lesson  21.  hftanre  of  the  Indict*  of  Refraction. 

Determination  of  the  indices  of  refraction. 

1.  In  solids.  Measure  of  the  refracting  angles.  Minimum  of  deviation. 
Measure  of  the  corresponding  deviation.  Use  of  Fraunhofer's  lines. 

2.  In  liquids. 

3.  In  gases.  Spocial  difficulties  of  the  question.  Experimental  method. 
Biot's  and  Arago’s  experiments. 
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Any  power  whatever  of  the  index  of  refraction  diminished  by  unit  is  sensibly 
proportional  to  the  density  of  the  gas.  Method  of  Dulong  founded  on  this 
remark. 

Lessons  22—28.  Application  cf  ih*  preceding  Lota. 

Rainbow.  Different  orders  of  bow. 

Achromatism. 

Achromatic  prisms.  Diasperometer  achromatism  of  lenses ; how  to  verify  it. 
Definition  of  secondary  spectra : their  nature  gives  the  means  of  recognizing^ 
whether  flint  or  crown  gloss  predominates,  in  an  imperfectly  achromatic  lens. 

Instruments  essentially  consisting  of  an  achromatic  lens.  Magic  lantern; 
megascope ; solar  microscope ; camera  obscura ; collimators. 

Vision. 

Summary  description  of  the  principal  optical  parts  of  the  eye.  They  act  like 
the  lens  of  a camera  obscura  to  form  an  image  upon  the  retina.  Distinct  vision ; 
optometers ; short  sight ; long  sight ; spectacles. 

Binocular  vision ; perspective  peculiar  to  each  eye ; estimation  of  distances ; 
sensation  of  solidity;  stereoscope;  estimation  of  magnitudes. 

PERSISTENCE  OP  IMPRESSIONS;  DIVERS  EXPERIMENTS. 

Lessons  24 — 26.  Optical  Instrument*. 

Camera  lucida.  A lens  is  necessary  to  reduce  to  the  same  apparent  distance 
the  two  objects  seen  simultaneously.  Instruments  to  assist  the  sight ; simple 
microscope;  tho  magnifying  power;  distinctness;  field;  advantage  of  a dia- 
phragm; it  modifies  tho  field  and  the  brightness  variously  according  to  its 
position. 

Woollaston's  double  glass;  its  advantages. 

General  principle  of  compound  dioptrical  instruments. 

Compound  microscope ; experimental  measure  of  its  magnifying  power,  by 
means  of  tho  diaphragm,  by  means  of  the  camera  lucida. 

Astronomical  telescope;  object  glass;  simple  eye-glass.  Necessity  for  a 
diaphragm;  its  place;  tho  wires,  their  place;  optic  axis  of  a telescope. 
Parallax  of  tho  threads  of  tho  wires ; magnifying  power  of  the  object-glass ; of 
the  eye-glass ; field  of  view  of  a telescope. 

Optic  ring ; different  methods  of  measuring  the  magnifying  power. 

Distinctness  of  a telescope ; night-glass. 

Different  distances  of  drawing  out  tho  eye-glass  for  short-sighted  and  long- 
sighted observers. 

Different  sorts  of  eye-pieces ; positive  eye-pieces ; ordinary  double  eye-piece 
of  the  astronomical  telescope.  Ramsden's  eye-piece ; treble  eye-piece  of  tho 
terrestrial  telescope.  Negative  eye-pieces;  simple  eye-piece  of  Galileo.  Com- 
pound ditto  of  Huyghons ; advantages  and  disadvantages  of  these  different 
combinations ; general  principle  of  catadioptrical  instruments. 

Lesions  27 — 29.  Double  Refraction. 

Crystallized  mediums  do  not  all  act  upon  light  like  homogenoous  mediums. 

Double  refraction  of  Iceland  spar:  tho  extraordinary  image  turns  round  the 
ordinary  image.  The  ordinary  and  extraordinary  rays  cross  at  the  interior  of 
the  crystal 
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Huyghens*  construction ; measure  of  the  ordinary  and  extraordinary  indices 
of  refraction;  attractive  and  repulsive  crystals;  a ray  falling  perpendicularly 
does  not  always  bifurcate  in  a camera  with  parallel  faces,  nor  in  a prism.  Defi- 
nition of  uniaxial  and  biaxial  crystals. 

The  dispersion  of  the  ordinary  ray  differs  from  that  of  the  extraordinary  ray. 

The  two  rays  are  Unequally  absorbed  in  many  colored  mediums.  Tourmaline. 

Doubly-refracting  prisms;  their  construction.  Use  of  doubly-refracting 
prisms  to  measure  apparent  diameters,  Ac. 

Lessons  80 — 81.  Polarization. 

Successive  refractions  in  doubly-refracting  prisms.  Special  properties  of  the 
two  rays  emerging  from  the  first  doubly  refracting  crystal.  Polarization  by 
double  refraction. 

Reflection  from  transparent  media  polarizes  the  light  partially  or  wholly  ac- 
cording to  the  incidence.  Brewster's  law.  Reflection  of  polarized  light  from  a 
transparent  medium.  • 

Simple  refraction  partially  polarizes  the  light  Many  successive  refractions 
polarize  it  almost  totally.  Piles  of  glasses. 

Different  methods  to  obtain  a ray  of  polarized  light,  1st,  by  reflection;  2nd, 
by  simple  refraction ; 3rd,  by  double  refraction,  by  eliminating  one  of  the  re- 
fracted pencils; — by  a screen, — by  total  reflection,  Nicol’s  prism,  by  absoption, 
tourmaline. 

Distinctive  characters  of  light  completely  or  partially  polarized. 

Lessons  82—34.  Theory  of  Undulation *. 

Hypothesis  of  luminous  undulations. 

Vibratory  state  of  a simple  ray  of  homogeneous  light  Vibratory  state  at  the 
intersection  of  two  simple  rays  of  homogeneous  light  intersecting  at  a very 
small  angle. 

Experimental  proofs  in  support  of  this  hypothesis: 

1st  Experiment  with  interferences,  fringes.  Their  breadth  is  different  for 
different  colors ; they  give  the  various  colors  of  the  prism  in  white  light  The 
alternately  bright  and  dark  sheets  are  hyperboloids  of  revolution.  The  measure 
of  the  fringes  give  the  means  of  estimating  the  lengths  of  tho  undulations  cor- 
responding to  different  colors. 

2nd.  Colored  rings  of  Newton,  observed  by  reflection,  by  refraction.  Law 
of  tho  diameters ; these  vary  in  absolute  length  for  different  colors.  Variously 
colored  rings  with  white  light.  Reflected  rings  with  a white  spot  at  the  center. 

The  theory  of  the  undulations  does  not  apply  merely  to  theses  phenomena. 
Explication  of  the  laws  of  reflection  and  refraction.  Definition  of  polarization 
in  the  system  of  waves.  Elementary  application  of  double  refraction  and  the 
polarization  which  accompanies  it  in  uniaxial  crystals  when  the  face  of  the 
crystal  is  parallel  to  the  axis,  and  tho  plane  of  incidence  normal  or  parallel  to 
this  axis. 

Chemical  and  Calorific  Radiations. 

Chemical  and  calorific  radiations  are  subject,  like  luminous  radiations,  to  the 
laws  of  reflection,  refraction,  dispersion,  double  refraction,  polarization,  inter- 
ferences. 

Lessons  35 — 36.  Revision. 

Considerations  on  the  totality  of  the  subjects  of  the  course. 


Digitized  by  Google 


130 


POLYTECHNIC  SCHOOL  AT  PARIS. 


MANIPULATIONS  IN  PHY8ICS. 

The  practical  exercises  which  constitute  the  subject  of  this  programme  will  be 
performed  in  part  by  the  pupils  under  the  direction  of  the  professors  and  rtpeti- 
tcurs,  in  part  by  the  professors  and  repctiteurs,  with  the  cooperation  of  the  pupils. 

FIRST  YEAR. 

Use  of  various  instruments,  designed  for  measuring  lengths.  Experiments  on 
weight  with  Atwood’s  machine,  the  inclined  plane,  Morin’s  apparatus,  and  tho 
pendulum. 

Some  experiments  on  elasticity. 

Various  verifications  of  the  principles  of  hydrostatics  and  hydrodynamics. 

Construction  of  aerometers. 

Construction  of  a barometer,  of  a manometer.  Various  verifications  of  the 
law  of  Mariotte. 

Various  experiments  with  the  air-pump. 

Determination  the  density  of  solids  or  liquids  by  different  methods. 

Construction  of  a thermometer. 

Experiments  on  the  dilatation  of  liquids  and  solids  by  means  of  the  ordinary 
thermometer  and  by  means  of  the  statical  thermometer. 

Experiments  upon  the  dilatation  of  air  by  various  methods. 

Experiments  upon  the  tension  of  vapors  by  different  methods. 

Determination  of  the  density  of  vapors  and  gases  by  various  methods. 

Leading  experiments  on  calorific  radiation. 

Experiments  on  cooling. 

Determination  of  specific  heats,  heats  of  fusion,  heats  at  which  bodies  pass 
into  vapor. 

Cooling  mixtures. 

Use  of  the  chemical  hygrometer,  the  wet  bulb  hygrometer. 

Rehearsal  of  the  leading  experiments  on  magnetism. 

To  magnetizo  a needle,  to  reverse  its  poles. 

Rehearsal  of  the  principal  experiments  of  statical  electricity. 

Experiments  vorificatory  of  the  laws  of  electricity  and  magnetism. 

Use  of  compasses. 

SECOND  YEAR. 

Experiments  upon  the  chemical  actions  of  poles. 

Lending  experiments  in  electro-dynamics. 

Lending  experiments  upon  the  magnetic  properties  of  currents 

Experiments  on  induction. 

Experiments  on  the  calorific  and  luminous  actions  of  currents. 

Quantitative  experiments  on  the  laws  of  currents. 

Experiments  on  tho  propagation  of  Bound;  on  tho  vibrations  of  rods  of  plane 
or  curved  plates,  membranes,  sonorous  tubes. 

Experiments  on  mirrors,  plane  or  curved. 

Experiments  on  lenses.  Experiments  on  the  decomposition  of  light  by  tho 
prism — by  absorption.  Measures  of  the  indices  of  the  refraction  of  solids.  Use 
of  tho  magnifying  glass  and  microscope ; measure  of  the  magnifying  power. 
Use  of  different  telescopes,  with  and  without  corrections.  Measure  of  the 
magnifying  power.  Experiments  on  double  refraction  and  polarization.  Ex 
perimeuts  on  interferences  aud  colored  rings. 
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ORGANIZATION  AND  CONDITION  IN  1869. 

The  organization  of  the  school,  which  is  fixed  by  a Decree  dated  Nov.  30th, 
1863,  is  of  a military  character.  There  is  a suit!*  of  military'  officers  in  addition 
to,  and  quite  separate  from,  the  staff  employed  in  the  duties  of  instruction. 
The  pupils  wear  uniform,  which,  however,  is  more  civil  than  military  in  appear- 
ance. They  are  formed  into  four  companies  which  together  constitute  a battalion  ; 
and,  although  they  arc  not  actually  subject  to  the  penal  code  of  the  army,  the  disci- 
pline maintained  and  the  punishments  inflicted  are  entirely  military  in  character. 

The  military  establishment  remains  exactly  as  it  was  in  1856,  and  consists  of: 

The  Commandant,  a General  Officer,  usually  of  tlio  Artillery  or  the  Engi- 
neers, at  present  a General  of  Artillery. 

A Second  Commandant,  a colonel  or  lieutenant-colonel,  chosen  from  among 
Hie  former  pupils  of  tlio  school ; at  present  a colonel  of  Engineers. 

Three  captains  of  Artillery  and  three  captains  of  Engineers,  as  inspectors  of 
studies,  chosen  also  from  former  pupils  of  the  school. 

Six  adjutants  (adjudaiUs),  non-commissioned  officers,  usually  such  as  have 
been  recommended  for  promotion. 

Slight  changes  have  been  made  in  the  civil  establishment;  it  now  consists  of: — 

1.  A Director  of  Studies,  at  present  a colonel  of  Engineers. 

2.  Seventeen  professors,*  (two  additional  professors  for  history)  seventeen 
ftipetilcurs  and  assistant  Ripetittursy  and  five  drawing  masters.  Of  the  17 
professors,  two  are  at  present  officers  of  Engineers,  and  one  an  officer  of  Artil- 
lery; the  remainder  are  civilians,  of  whom  three  are  members  of  the  Academy 
of  Sciences. 

3.  Five  examiners  for  admission,  and  five  for  conducting  the  examinations  at 
tbo  school.  All  of  these  at  present  aro  civilians. 

4.  An  administrative  staff  consisting  of  a treasurer,  librarian,  &c. ; and  a 
medical  staff. 

The  general  control  or  supervision  of  the  school  is  vested,  under  the  War 
Department,  in  four  great  boards  or  councils,  viz. : — 

1.  A Board  of  Administration,  composed  of  the  Commandant,  the  Second 
Commandant,  the  Director  of  Studies,  two  professors,  two  captains  of  the  mili- 
tary staff,  and  two  members  of  the  administrative  staff.  This  board  has  tbo 
superintendence  of  all  the  financial  business,  and  all  the  minutiae  of  tho  inter- 
nal administration  of  the  school. 

2.  A Board  of  Discipline,  consisting  of  the  Second  Commundant,  tho  Direc- 
tor of  Studies,  three  captains  of  the  Military  Staff,  and  oue  major  of  the  army, 
selected  from  former  pupils  of  the  school.f  The  duty  of  this  board  is  to  decide 
upon  cases  of  misconduct. 

3.  A Board  of  Instruction,  whose  members  are,  the  Commandant,  tbo  Second 
Commandant,  tho  Director  of  Studies,  tho  Examiners  of  Students,  the  Profes- 
sors, and  two  captains  of  the  Military  Staff;  and  whose  chief  duty  is  to  mako 
recommendations  relating  to  ameliorations  in  the  studies  and  the  programmes 
of  admission  and  of  instruction  in  the  school  to— 


• In  1855  there  were  only  15  professors;  there  nr*  now  two  additional  professors  for  history,  the 
■tudy  of  which  has  been  recently  introdoed  fit  the  school. 

t Formerly  two  profe** >r»  of  the  tchool  were  also  members  of  the  Council  of  Discipline,  but 
Um  professors  have  sow  no  voice  in  matters  of  discipline. 
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4.  A Board  of  Improvement  ( Conseil  de  rcrfectionnement ),  charged  with  tho 
general  control  of  the  studies,  and  formed  of: — 

The  Commandant,  president, 

The  Second  Commandant, 

The  Director  of  Studies, 

Two  delegates  from  tho  Naval  Department, 

Two  delegates  from  the  Department  of  Public  Works, 

One  delegate  from  the  Home  or  Finance  Department, 

Three  delegates  from  the  War  Department, 

Two  members  of  tho  Academy  of  Sciences, 

Two  examiners  of  students, 

Three  professors  of  the  school. 

The  delegates  from  the  public  departments  are  appointed  by  the  respective 
ministers ; tho  members  of  tho  Academy,  the  examiners,  and  the  professors 
are  selected  by  the  Minister  of  War.  The  real  management  of  the  school,  so 
fur  as  the  course  of  instruction  is  concerned,  is  in  the  hands  of  tho  Conseil  dc 
Perfect  ionnement ; it  will  be  seen  that  of  the  18  members  composing  it  more 
than  half  are  entirely  independent  of  the  school,  and  are  men  of  eminence  in 
tho  various  public  sendees  for  which  the  instruction  at  the  Polytechnic  is  pre- 
paratory. One  of  tho  chief  duties  of  tho  Couneil  is  to  see  that  the  studies 
form  a good  preparation  for  those  of  the  more  special  schools  (EcoUs  d" Applica- 
tion) for  the  civil  and  military  services;  and  the  eminent  character  of  its  mem- 
bers gives  great  weight  to  the  recommendations  they  make  to  the  Minister  of  War. 

The  annual  expenses  of  tho  school,  as  extracted  from  the  Budget  for  18CD, 


are  ns  follows: — Franc*. 

Pay  of  sta(T,  professors,  1c., 331,850 

Instruction,  maintenance,  examination  of  candidates,  cloth- 
ing, books,  Ac., 321,073 

Franc*. 

Outfits  for  30  new  pupils  at  GOO  francs  each 18,000 

Allowances  (premieres  mists)  to  25  exhibitioners  on 

admission  to  tho  military  services  at  750  fr.  each  18,750 

36,750 

Maintenance  and  repair  of  buildings, 30,000 


Total  sum  charged  in  the  schools  estimate, 719,673 

Add  regimoutiil  pay  of  28  officers  and  non-commissioucd  offi- 
cers employed  ut  the  Behool, 85,515 


Total  expenditure 805, 1 88 

Deduct  repayments  from  pupils, 237,000 


Cost  to  the  State, 508,188 

Or  about  22,720/. 


The  chief  changes  that  have  been  made  in  regard  to  tho  course  of  instruction 
since  1856,  may  be  summarized  as  follows: 

1.  Tho  more  elementary  portions  of  chemistry  and  physics  which  are  required 
in  tho  entrance  examination,  but  which  were  formerly  repeated  at  the  school, 
have  been  omitted.  Tho  course  of  instruction  in  these  subjects  is  now  confined 
to  the  moro  advanced  portions  which  do  not  enter  into  the  entrance  examination. 

2.  Tho  mathematical  courses  hove  in  some  points  been  slightly  cnrtailed,  and 
the  number  of  lectures  in  French  literature  and  German  have  been  diminished. 
By  the  modifications  thus  made  in  the  programmes,  it  has  been  found  possible 
to  shorten  tho  whole  course  of  study  and  to  increase  tho  length  of  the  vacations. 

3.  The  subject  of  “ Military  Art,”  which  formerly  entered  into  the  final  exatn- 
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ination  is  no  longer  taken  into  consideration  in  determining  the  order  of  merit 
of  the  pupils.  In  this  respect  the  course  of  instruction  may  be  said  to  have 
even  less  of  a military  character  than  formerly.  Topographical  drawing  is  the 
single  military  subject  which  has  any  influence  on  the  final  classification  of  the 
pupils,  and  this  only  to  a very  slight  extent. 

4.  History  has  beeu  introduced  as  a subject  of  instruction.  This  change  was 
made  in  1862.  The  course  comprises  geuerul  history,  both  aucient  and  modern, 
but  more  especially  the  history  of  France  in  modern  times.  The  introduction 
of  this  subject  appears  to  have  arisen  partly  from  a feeling  that  an  acquaint* 
ance  with  history  was  a necessary  element  of  a liberal  education,  and  partly 
from  a wish  to  meet,  to  some  extent,  an  objection  often  made  to  the  Polytech- 
nic course  of  instruction,  that  it  was  too  deficient  in  studies  of  a literary  char- 
acter. History,  however,  like  military  art,  is  evidently  still  regarded  as  a sub- 
ject of  only  secondary  importance  and  lias  no  influence  on  the  final  classification. 

6.  A diminution  lias  been  made  in  the  number  of  examinations  during  the 
course,  by  the  suppression  of  ono  of  the  half-yearly  examinations  by  the  pro- 
fessors (interrogations  generates,  as  distinct  from  the  interrogations  particulieres ) 
in  each  year.  Further  reference  will  be  made  to  this  point  when  speaking  of 
the  examinations  at  the  school. 

6.  The  importance  of  written  exercises  in  determining  the  respective  merits 
of  the  pupils  has  been  decreased,  apparently  from  the  difficulty  of  establishing 
a security  that  such  compositions  were  the  unaided  work  of  the  individual. 

The  following  table  shows  the  present  course  of  instruction  during  the  two 
years,  and  the  alterations  which  have  been  made  in  the  number  of  lectures  in 
each  subject  since  1856 : — 


Subject. — First  Year's  Course.  Lectures  in — 

. , - ( Differential  calculus, 

Analysis  } lnte|{ni,  ^ 

Descriptive  geometry  and  geometrical  drawing, 

Mechanics  and  machinery, 

Physics,  comprising  heat  and  electricity, 1 . . . . 

Chemistry: — The  metals, 

Astronomy  and  geodesy 

French  composition  and  literature, 

History, 

German  

Figure  and  landscape  drawing, 

Second  Year's  Course. 

Analysis : — Integral  calculus, 

Stereotomy: — Geometrical  drawing  of  constructions  in 

timber  and  masonry, 

Mechanics: — Dynamics,  hydrostatics,  and  machinery, .... 

Physics: — Acoustics,  optics,  and  heat, 

Chemistry: — Continuation  of  the  mbtals  and  organic 

chemistry, 

Architecture  and  buildings,  construction  of  roads,  canals, 

and  railways, 

French  composition  and  literature, 

History, 

German, 

Military  art, 

Topography j. . . 

Figure  und  landscape  drawing, 


1868. 

1856. 

25 

28 

18 

20 

32 

38 

40 

40 

30 

34 

30 

38 

30 

35 

25 

30 

25 

0* 

25 

30 

48 

50 

32 

32 

28 

* 32 

40 

42 

30 

36 

30 

38 

40 

40 

25 

30 

25 

0* 

25 

• 30 

20 

20 

2 

10 

48 

48 

• Introduced  in  JHG2. 
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In  connection  with  several  of  the  courses,  such  as  descriptive  geometry, 
stereo toray,  machinery,  and  architecture,  much  drawing  is  done  by  the  pupils; 
hand  sketches  are  taken  of  the  diagrams  shown  in  the  lecture-room,  aud  finish- 
ed drawings  are  afterwords  executed  in  the  m Uta  d'etwie.  In  addition  to  this, 
30  attendances  of  two  or  three  hours  each,  distributed  over  the  two  years,  are 
especially  devoted  to  drawiug  more  eluborutc  plans  aud  elevations  of  architec- 
tural constructions  and  machinery.  The  practical  applications  of  the  theoreti- 
cal instruction  are  limited  to  manipulations  in  the  laboratory  in  connection  with 
the  course  of  lectures  on  chemistry  and  physics.  Towards  the  close  of  the  sec- 
ond year  the  pupils  are  also  taken  to  visit  some  of  the  large  manufacturing 
establishments  in  Paris,  in  order  to  gain  a practical  acquaintance  with  machinery. 

All  tbo  subjects  taught  at  the  school  are  obligatory,  but  history  and  military 
art,  as  already  stated,  Imvc  no  influence  in  determining  the  order  of  merit  of  the 
pupils  iu  the  final  result 

The  only  instruction  in  practical  military  exercises,  which  is  compulsory  upon 
all,  is  that  in  drill.  The  pupils  are  exercised  under  arms  in  company  drill,  and 
ore  also  occasionally  drilled  as  a battalion  ; but  very  little  importance  is  attach- 
ed to  this  point — the  only  really  military  portion  of  their  training.  Drill  goes 
on  only  for  about  three  months  iu  each  year  during  the  spring  and  summer,  and 
even  during  this  brief  period  only  takes  place  ubout  twice  a week.  By  the 
regulations  of  the  school  the  pupils  should  be  exercised  in  musketry  practice, 
but  although  they  are  armed  with  the  Cl.assepot  rifle  this  regulation  is  never 
carried  out.  Instruction  is  given  in  fencing  and  gymnastics,  but  attendance  at 
both  is  voluntary,  and  scarcely  more  than  half  the  pupils  take  advantage  of  it. 
Neither  riding  nor  swimming  are  taught  at  the  school. 

The  school  year  commences  about  the  1st  of  November,  and  terminates 
about  the  first  of  August.  Some  seven  mouths  of  the  year  arc  given  up  to 
lectures  and  tho  ordinary  routine  of  study ; about  two  months  ore  occupied 
with  tho  annual  examinations  and  private  preparation  for  them;  the  remaining 
three  months — August,  September,  and  October—  are  tho  vacation.  In  addi- 
tion to  this  long  vacation,  from  eight  to  twelve  days  are  allowed  after  the  peri- 
odical examination,  which  takes  place  near  the  end  of  February,  at  tho  close  of 
the  first  portion  of  each  year's  study. 

One  peculiarity  in  the  arrangements  of  tho  school  is  that  the  subjects  or  each 
year’s  course  are  not  all  studied  simultaneously.  The  lectures  iu  the  main  sub- 
jects of  instruction — those  which,  as  a rule,  present  the  most  difficulty — arc 
divided  into  courses  which  continue  only  during  a certain  portion  of  each  year. 
Thus  in  the  junior  division,  analysis  and  descriptive  geometry  are  tho  mathemat- 
ical subjects  studied  during  the  first  three  mouths,  or  three  months  and  a half. 
The  course  in  them  is  then  concluded ; an  examination  by  the  professors  {inter- 
rogation generate)  is  held  in  these  subjects,  and  they  are  laid  aside  for  the 
remainder  of  tho  year,  though  they  enter  into  tho  examination  ut  the  close 
of  the  year.  Their  place  is  then  taken  by  a course  of  lectures  in  mechanics 
and  geodesy.  Similarly  in  tho  second  year,  analysis  and  mechanics  are  the 
subjects  of  the  first  course  of  lectures,  at  the  termination  of  which  there  is  an 
examination;  and  for  the  remainder  of  tho  year  no  further  lectures  in  them 
are  given,  stereotomy  and  military  art  takiug  their  place. 

The  subjects  involving  ns  a rule  less  difficulty — such  as  history,  French  liter- 
ature, German,  and  drawing — are  spread  over  the  whole  year,  forming  gener- 
ally tho  evenings’  occupation. 
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HI3T0RY  AND  OEXERAL  DESCRIPTION. 

The  first  French  Artillery  School  was  founded  in  the  time  of 
Louis  XIV.  (in  1679)  at  Douai.  It  had  but  a short  existence : and 
it  was  only  in  1720  (under  the  Regency,)  when  the  Royal  Regiment 
of  Artillery  received  a new  organization,  that  schools  of  theory 
were  permanently  founded  in  each  of  the  seven  towns  where  there 
were  garrisons  of  artillery.  But  no  academy  properly  so  called  was 
established  before  that  founded  by  D’Argenson  at  La  Fere,  in 
1756,  with  a staff  of  two  professors  of  mathematics,  and  two  of 
drawing.  This  was  transferred  to  Bapaumc,  near  the  Flemish 
frontier,  in  1766,  re-transferred  to  La  Fere,  and  suppressed,  among 
other  schools,  at  the  beginning  of  the  Revolution. 

Of  early  Engineer  Schools  there  was  only  one,  the  very  distin- 
guished School  of  M6zieres,  near  the  northern  frontier.  This  was 
founded  in  1749,  also  under  the  ministry  of  D’Argenson ; Monge 
was  a professor  there  ; and  it  had  a very  high  reputation  down  to 
its  suppression  in  the  Revolution. 

When  the  wars  of  the  Revolution  broke  out,  Provisional  Schools 
for  giving  a brief  course  of  rapid  instruction  was  established  at 
Metz  for  the  engineers,  and  at  Ch&lons-sur-Marne  for  the  artillery. 
These  had  to  supply,  at  a great  disadvantage,  the  officers  needed 
for  the  protection  of  the  invaded  frontier. 

It  was  intended  originally  that  the  Polytechnic,  established  in 

1794,  should  send  engineers  direct  to  the  army ; but  it  was  quickly 
found  to  be  a better  plan  to  allow  the  pupils  destined  for  this  service 
first  to  spend  some  little  time  at  Metz;  which  thus,  in  October, 

1795,  became  a School  of  Application  for  Engineers.  The  artil- 
lery pupils  in  like  manner  went  to  ChAlons.  This  separate  system 
of  two  Schools  of  Application  continued  till  1802,  when  the  estab- 
lishment at  Ch&lons  was  united  with  that  of  Metz,  and  Metz  became 
what  it  has  since  continued  to  be,  the  seat  of  the  United  School  of 
Application  for  the  two  services.  The  Polytechnic  students  who 


Digitized  by  Google 


138 


SCHOOL  FOR  ARTILLERY  AND  ENGINEERS  AT  METZ. 


select  the  Artillerie  de  ter  re,  Artillerie  de  mcr,  or  the  Genie  mililuire, 
enter  here  to  receive  the  special  and  professional  instruction  deemed 
requisite  to  fit  them  for  actual  employment. 

The  students  quitting  the  Polytechnic  in  the  manner  described  in 
the  account  of  that  school,  at  the  average  age  of  twenty-one,  enter 
the  School  of  Application,  with  the  provisional  rank,  the  uniform,  and 
the  pay  of  sub-lieutenants  ( sous-licutenants .)  The  ordinary  term 
of  residence  is  two  years.  Under  special  circumstances  this  may 
be  shortened ; and  in  case  of  illness  or  want  of  application  indi- 
vidual students  are  occasionally  retained  for  a third  year.  Each 
new  body  of  students,  each  admission  or  promotion,  is  classified  at 
the  end  of  the  first  year,  and  the  students  composing  it  are  arranged 
in  order  of  merit  in  accordance  with  the  reports  of  the  pro- 
fessors, but  without  an  examination;  at  the  close  of  the  second 
year  they  pass  a final  examination  before  the  Board  of  Officers,  and 
are  definitively  placed  in  the  corps  they  have  chosen,  the  artillery 
or  engineers,  according  to  the  order  of  merit.  They  arc  allowed  to 
count,  as  regards  retirement  from  the  service  and  towards  military 
decorations,  four  year’s  service  on  account  of  the  two  years  passed 
at  the  Polytechnic  School,  and  of  the  time  passed  in  preparing  for 
admission  to  it,  reckoning  from  the  day  of  their  admission  to  the 
School  of  Application. 

Metz  is  a fortified  place  on  the  Prussian  frontier,,  the  seat  of  war 
at  the  time  of  the  school’s  first  foundation ; it  is  on  the  line  of  rail- 
way to  Mannheim,  about  thirty  miles  from  the  point  where  this 
branch  diverges  from  the  main  line  to  Strasburg.  The  Moselle 
flows  through  the  town,  and  is  employed,  with  its  little  affluent  the 
Seillc,  in  the  military  defenses.  The  garrison  numbers  10,000  men ; 
there  is  an  Arsenal,  a school  of  Pyrotechny  for  the  manufacture  of 
rockets,  two  Regimental  Schools,  one  of  Artillery  and  the  other  of 
Engineers.  The  School  of  Application  occupies  buildings  erected 
on  the  site,  and  partly  the  original  buildings  themselves,  of  a sup- 
pressed Benedictine  monastery.  Three  sides  of  the  cloistered  mo- 
nastic quadrangle  are  devoted  to  the  offices,  lectnre-rooms,  galleries 
and  halls  of  study.  A fourth,  formerly  the  ancient  church,  is  con- 
verted into  a salle  de s mananvres.  There  is  an  adjoining  residence 
for  the  commandant ; and  a separate  modern  building,  four  stories 
in  height,  affords  lodging  to  the  young  men. 

The  salle  des  manoeuvres  is  a large  area  under  a lofty  roof,  rising 
to  the  whole  height  of  the  buildings  of  the  quadrangle ; it  contains 
artillery  of  various  descriptions,  mortars,  field  and  siege  guns  placed 
as  in  a battery,  and  is  amply  large  enough  to  allow  cannon  to  be 
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moved  and  exercises  performed  when  the  state  of  tlie  weather  may 
make  it  desirable. 

The  amphitheaters  or  lecture  rooms,  much  on  the  same  system 

as  those  at  the  Polytechnic,  arc  two  in  number,  one  for  each  of  the 
two  divisions.  Officers  of  the  artillery  and  engineers  who  are  in 
garrison,  are  entitled,  if  they  please,  to  attend  the  lectures,  and 
other  officers  also  may  be  admitted  by  permission. 

The  galleries,  partly  on  the  ground  floor,  partly  on  the  first  Aoot, 
contain  very  good  collections  of  models  of  artillery,  ancient  and 
modern,  of  sets  of  small  arms,  of  tools,  of  locks,  barrels  and  other 
portions  of  muskets  in  various  stages  of  the  process  of  their  manu- 
facture, of  specimens  of  carpentry  and  roofing,  of  minerals,  of 
models  of  fortifications,  bridges,  cofler-dams,  locks,  <tc. 

The  library  on  the  first  floor  has  an  adjoining  reading  room  ; and 
near  it  is  the  examination  room,  of  which  further  mention  will  be 
made.  The  three  halls  of  study  ( milts  d’ etude)  on  the  first  floor 
are  on  a different  plan  from  those  of  the  Polytechnic,  each  one 
being  large  enough  to  accommodate  a whole  division  (seventy  stu- 
dents.) Three  rooms  are  also  provided  for  the  professors  to  prepare 
their  lectures  in. 

The  barracks,  on  the  opposite  side  of  the  open  space  used  for 
drill  and  exercises,  form  a lofty  and  handsome  building,  entered  by 
separate  staircases,  the  ground-floor  rooms  of  each  being  assigned 
to  a servant,  who  undertakes  to  provide  attendance  for  all  the  young 
men  lodging  in  the  rooms  above.  The  rooms  are  comfortable, 
mostly  double-bedded,  the  bedroom  serving  also  as  a sitting  room, 
and  a small  adjoining  closet  being  used  for  washing,  <fec.  Twenty 
or  twenty-two  appear  to  be  thus  accommodated  on  each  staircase ; 
there  are  lodgings  altogether  for  one  hundred  and  forty-five.  A 
certain  number  of  the  senior  sub-lieutenants  would,  probably,  on 
the  arrival  of  the  new  cadets  from  the  Polytechnic,  be  removed  to 
lodge  in  the  town. 

There  is  a riding-school  adjoining  the  court ; stables,  for  thirty- 
three  horses,  which  are  kept  for  the  use  of  the  pupils,  and  lodgings 
for  the  attendants  are  provided  in  the  neighborhood. 

The  mere  description  of  the  buildings  shows  at  once  that  the  sys- 
tem is  different  in  many  respects  from  that  of  the  Polytechnic. 
Young  men  of  twenty-one  and  twenty-two  yenrs  of  age,  already 
holding  provisional  commissions  in  the  service,  receiving  the  pay 
and  wearing  the  uniform  of  sub-lieutenants,  are  naturally  allowed 
much  greater  freedom  of  action.  They  live,  and  partly  also  study, 
not  in  the  halls  of  study,  but  in  their  own  rooms ; they  take  their 
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meals  in  the  town,  where  they  frequent  the  cafes  and  restaurants  of 
their  choice.  The  rappel  summons  them  every  morning  to  rise  and 
attend  a roll-call  at  half-past  five  or  six ; military  exercises,  riding, 
or  interrogations,  similar  to  the  interrogations  particulieres,  require 
the  presence  of  a portion  of  the  number,  but  the  rest  arc  free  to 
return  to  their  rooms.  At  ten  they  have  to  attend  cither  the  day's 
lecture,  followed  by  employment  in  the  halls  of  study,  till  four 
o’clock  P.  M.,  or  they  proceed  at  once  to  the  halls  of  study,  and  set 
to  work  on  the  drawings,  designs,  projects,  <fcc.,  which  are  described 
hereafter  in  the  account  of  the  studies.  From  four  to  half-past  five 
P.  M.,  drill,  exercises,  and  riding  occupy  a portion  of  the  number, 
probably  those  who  were  not  called  for  in  the  morning.  After 
half-past  five  they  are  left  to  themselves. 

This  ordinary  routine  of  studies  is  interrupted  in  the  summer 
months  by  the  occurrence  of  expeditions  for  making  surveys,  and 
for  measuring  and  sketching  machines  in  manufactories.  The 
young  men  arc  sent,  two  together,  to  survey  (lever  a boussole  ;)  singly 
for  the  reconnaissance  sketch  (lever  a vue  ;)  and  generally,  a certain 
number  are  distributed  about  a district  not  too  large  for  an  officer  to 
make  his  round  in  it,  and  see  each  day  that  all  are  at  work.  The 
railways  afford  considerable  facilities ; the  expeditions  never  occupy 
more  than  ten  days  at  a time,  but  they  may  be  extended  as  far  as 
Strasburg. 

There  are  no  ripetiteurs  in  the  Bchool ; but  the  system  of  interro- 
gations particulieres  is  carried  on  ; and  an  examination  by  the  pro- 
fessor and  an  assistant  professor  takes  place  after,  about,  every  eight 
or  ten  lectures. 

THE  STAFF  AND  GOVERNMENT. 

The  Staff  of  the  Institution  consists  of — 

1 General  Officer,  at  present  a General  of  Brigade  of  Artillery,  as  Com- 
mandant. 

1 Colonel  or  Lieutenant-Colonel,  Second  in  Command  and  Director  of  Studies, 
at  present  a Lieutenant-Colonel  of  Engineers. 

1 Major  of  Artillery. 

1 Major  of  Engineers. 

6 Captains  of  Artillery. 

8 Captains  of  Engineers. 

1 Surgeon  ( ilidedn-itajoT .) 

The  Commandant  is  taken  alternately  from  the  Artillery  and  En- 
gineers, and  the  command  lasts  for  fivo  years  only. 

The  Second  in  Command  is  always  chosen  from  that  arm  of  the 
service  which  does  not  supply  the  Commandant. 

The  inferior  officers  of  each  rank  are  taken  in  equal  numbers 
from  the  two  arms. 
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The  Staff  of  Instructors  is  as  follows : — 

1 Professor  of  Artillery,  at  present  a Captain  of  Artillery. 

1 Assistant  ditto  also  a Captain  of  Artillery. 

1 Professor  of  Military  Art,  charged  also  with  the  Course  of  Military  Lcgis- 
lation  and  Administration  (a  Captain  of  Engineers.) 

1 Professor  of  Permanent  Fortification  and  of  the  Attack  and  Defense  of 
places  (a  Captain  of  Engineers.) 

I Assistant  ditto  ditto  (a  Captain  of  Engineers.) 

1 Professor  of  the  Course  of  Topography  and  Geodesy  (a  Captain  of  En- 
gineers. 

1 Profeasor  of  Sciences  applied  to  the  Military  Arts. 

1 Profeasor  of  Mechanics  applied  to  Machines  (a  Captain  of  Artillery.) 

1 Professor  of  the  Courso  of  Construction  (a  Captain  of  Engineers.) 

1 Assistant  ditto. 

1 Professor  of  the  German  language  (a  civilian.) 

1 Professor  of  Veterinary  Art  and  Riding  (a  Captain  of  Artillery.) 

1 Assistant  ditto  (a  civilian.) 

1 Drawing  Master,  Chief  of  the  Drawing  Department  (a  civilian.) 

In  all,  nine  Professors,  four  Assistant  Professors,  and  one  Draw- 
ing Master. 

The  School  employs  in  addition  an  administrative  staff,  consist- 
ing of — 

A Treasurer,  ) both  of  whom  must  havo  been  Officers  in  tho  Artillery  or 

A Librarian,  f Engineers. 

A Principal  Clerk. 

An  Assistant  Librarian. 

Two  Storekeepers,  intrusted  with  tho  materiel  belonging  to  the  two  arms. 

One  skilled  Mechanic. 

One  skilled  Lithographer. 

One  Fencing  Master. 

clerks  and  draughtsmen  arc  provided  as  required. 

The  school  is  under  the  general  superintendence  of  two  boards 
or  councils,  the  Superior  Council  and  the  Administrative  Council. 

The  Superior  Council  consists  of  the  General  Commandant,  as 
President,  the  Second  in  Command,  the  Director  of  Studies,  as 
Vice-President;  the  Major  of  Artillery,  and  the  Major  of  Engineers, 
as  permanent  members ; two  Captains  of  the  Establishment,  one  of 
each  arm  ; two  Military  Professors,  one  of  each  arm ; and  one  Cap- 
tain of  tho  Establishment ; these  five  last  being  all  removable  at  the 
General  Inspections. 

The  Superior  Council  has  the  duty  of  drawing  up  the  programme 
of  the  studies  of  the  year,  of  suggesting  changes  in  the  regulations 
relating  both  to  studies  and  discipline,  all  subject  to  the  approval 
of  the  Minister  of  War;  of  preparing  at  the  end  of  the  year  the 
classified  list  of  the  students,  drawn  up  according  to  their  conduct 
and  progress  in  their  studies,  and  of  pointing  out  to  the  Jury  of 
Examiners  any  students  who  should  go  nguiu  through  the  courses 
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of  the  year,  and  stay  in  consequence  an  additional  year  at  the 
school. 

When  questions  relating  to  the  instruction  are  brought  before  the 
Superior  Council,  the  whole  body  of  military  professors  attend  and 
take  part  in  the  proceedings,  and  the  Council  is  thus  said  to  be  con- 
stituted as  a Board  or  Council  of  Instruction.  Improvements  are 
here  suggested,  and  are  subsequently  submitted  to  the  Jury  of  Ex- 
aminers, and  to  the  Minister  of  War ; the  value  to  be  attached,  in 
the  system  of  marks  or  credits,  to  each  particular  course  of  study 
is  determined;  a statement  is  drawn  up  showing  what  printed 
works,  models,  <kc.,  are  wanted.  The  budget  itself,  to  be  submitted 
to  the  Minister  of  War,  is  finally  drawn  up  by  the  Superior  Coun- 
cil in  its  ordinary  sittings. 

The  Administrative  Council,  composed  of  the  Second  in  Com- 
mand as  President,  the  two  Majors  of  Artillery  and  of  Engineers, 
one  Captain  and  one  Military  Professor,  and  the  Treasurer  as  Seo- 
retary  without  the  right  of  voting,  takes  cognizance  of  all  the  finan- 
cial and  other  business  matters  of  the  school. 

SUBJECTS  AND  METHOD  Or  STUDY. 

The  studies  at  Metz  consist  of  topography  and  geodesy,  includ- 
ing military  drawing  and  surveying  under  special  circumstances; 
field  fortification,  military  art  and  legislation,  permanent  fortifica- 
tion, and  the  attack  and  defense  of  fortified  places,  accompanied  by 
a sham  siege,  without,  however,  executing  the  details  practically  on 
the  ground  ; architecture,  as  applicable  to  military  buildings  and 
fortifications ; the  theory  and  practice  of  construction,  and  artillery. 
The  programmes  of  these  studies  are  inserted  at  length  in  the 
Appendix. 

The  instruction  is  given  principally  (as  at  the  Polytechnic)  by 
means  of  a series  of  lectures,  and  tho  knowledge  which  the  students 
have  acquired  is  first  directly  tested  by  requiring  them  to  execute 
various  kinds  of  surveys  of  ground,  either  with  or  without  the  use 
of  instruments ; to  prepare  drawings  of  buildings,  workshops,  and 
machines  in  full  detail  (plan,  elevation,  and  sections)  from  the  raeas. 
urements  they  have  recorded  in  their  note-books  or  on  their 
sketches,  and  to  accompany  such  drawings  with  descriptive  memoirs 
of  all  particulars  and  calculations  that  may  be  necessary  to  exhibit 
their  purpose  or  efficiency  ; to  draw  up  projects  and  lay  out  works 
of  field,  and  permanent  fortification,  or  of  those  of  attack  or  defense 
of  a particular  place  on  certain  given  data,  or  according  to  the 
nature  of  tho  ground ; to  design  a military  building,  bridge,  ma- 
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chine,  or  piece  of  ordnance,  accompanied  by  estimates  and  descrip- 
tive memoirs,  showing  in  what  manner  the  instructions  and  condi- 
tions under  which  it  was  drawn  up  have  been  complied  with  ; and 
to  prepare  a project  for  the  amelioration  of  the  works  of  defense 
of  a specified  portion  of  a fortified  place  known  to  be  defective  in 
some  respect*. 

The  instruction  during  the  first  year’s  residence  is  common  to  the 
two  arms ; and  the  time  is  appropriated  in  the  following  manner, 
namely : — 


Days. 


Military  art  and  legislation, 33 

Topography  and  geodesy, 47 

Field  fortification, 39 

Permanent  fortification, 83 

Theory  and  practice  of  construction, 77 


Total, 


,284 


The  $ous-lieutenanU  who  complcto  their  first  year’s  work  are 
allowed  nearly  a month’s  vacation  during  November. 

The  instruction  given  to  tho  Artillery  and  Engineers  during  the 
second  year's  residence  is  not  entirely  the  same,  as  will  be  seen  by 
comparing  the  accompanying  table  of  the  year’s  study : — 


Artillery.  Engineers. 


Dttja.  Day*. 

Military  art  and  legislation, 2 ....  2 

Topography  and  geodesy 28  ....  28 

Attack  and  defense  of  places, 44  ....  44 

Permanent  fortification, 44  ...  129 

Artillery,  machines,  4c 81  ....  — 

Theory  and  practice  of  construction, 46  ....  42 

245  ...  246 

Brought  forward  from  first  year, 284  ...  284 

Total, 529  '.!!  529 


We  should  not  omit  to  state  that  there  is  a short  course  on  the 
Veterinary  Art. 

The  lectures,  as  before  said,  begin  at  10  A.  M.,  and  they  last 
usually  an  hour  and  a half,  and  arc  followed  by  work  in  the  halls  of 
study.  It  would  appear,  however,  that  very  frequently  the  day’s 
occupation  consists  simply  of  work  in  the  halls  of  study  (or  occa- 
sionally out  of  the  school  buildings,  when  the  students  are  sent  on 
some  excursion ;)  and,  accordingly,  in  giving  the  account  of  tho 
studies,  a day  or  day's  work  will  sometimes  mean  a lecture  followed 
by  drawing  or  other  employment,  sometimes  this  drawing  or  other 
employment  without  any  lecture  preceding.  Taking  a general 
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average,  the  proportion  appears  to  be  about  two  lectures  to  five 
seances,  i.  sittings  without  lectures. 

The  system  will  be  better  understood  by  referring  to  the  accom- 
panying tables,  which  are  translated  from  the  Project  for  the  Em- 
ployment of  Time  for  the  year  1851 — 2,  submitted  for  the  approval 
of  the  Minister  of  War.  The  dates  in  the  first  column  indicate  the 
days  of  the  commencement  of  each  particular  study.  The  school 
year,  it  should  be  said,  begins  on  the  1st  of  December. 


EMPLOYMENT  OP  TIME  FOR  THE  TEARS  1851 — 1852. 


Month  And 
Date. 


December  1 

“ 2 

“ 4 


January  12 
February  9 


Second  Division.  First  Year'*  Instruction. 


March 


April 

May 


June 

July 


lectures  on  Military  Art  in  1 

Topography — Conventional  Tints,  ( 

Study  of  Hill  Drawing  (in  sepia  with  contour  lines,) 

f Plate  1 5 ) 

. Plat*  2 5 | 

I Military  Art,<  Plate  3 5 

Plate  4 5 

I Plate  5 9, 

Front  of  Cormonlaige ' 

{Plate  1.  Plan  of  the  whole 3 

Plnsc  2.  Organization  of  a work, 8 

Plate  3.  Details  of  Construction, ......  4 

Memoir 4 

Plan  of  Stability  of  Revetments,  ko j _ 

Study  of  tl>*  Drawing  showing  the  effect 

Plan  of  a Build-  t Out-of  door  work, 9( 

ing,  t Laying  down  and  drawing.  Memoir,  23  jj 

Topographical  Triangula! ion 

Defilement  and  Profiling  on  tbe  Ground 

( Sketches, 14 


August  2 


“ 20 

September 
October  8 
Nov.  3 


Project  of  a Building,  < [’/•w,n£ 


Memoir, -I  j 

l Estimate 3j 

Out  of-door  work 0 ) 

Laying  down  and  drawing,  3 \ 


Survey  with  a plane-  J 

table t 

One  day  free  in  ca»e  of  bad  weather,. 

To  fiod  tbe  Variation  of  the  Needle 

Surrey  of  Cruuud  with  the  ) Out-of-door  work 8| 

Compass, i Laying  down  and  drawing.  2 j 

One  day  free  in  case  of  bad  weather, 

Reconnaissance  Plan — Out  of-door  work 

One  day  free  in  case  of  bad  weather, 

Study  of  Shaded  Drawing  ( Unrku  m and  colored.) 

Laying  down  and  drawing  the  Survey  innde  with  the  Coin- 


S Plate  1 ....  61 

Plate  2 ....  30  > 
Memoir,  ...  6 ) 

Project  of  Fortification  on  Hilly  ( Plate  1 19  * 

Ground,... \ Memoir 3 \ 

Last  day  of  week.. 


Last  dav 
I -cave  foi 


lor  tbeir  Vacation,. 


There  remains  therefore  in  this  division: — 1st.  Three  free 
days  in  case  of  bad  weather ; one  after  each  survey. 
2nd.  Two  days  at  the  end  of  tbe  yew,  the  4th  arid 
6th  November.  Total  five  free  day. 

Total  of  the  days  employed  279  -f-  5 day*  free, 


At- 

tend- 

ances. 

Lec- 

tures 

before 

Work. 

Total 

of 

Lec- 

tures. 

2 

2 

29 

4 

39 

24 

3 

13 

19 

5 

7 

9 

9 

9 

8 

1 

1 

32 

4 

4 

6 

45 

12 

22 

13 

1 

1 

1 

10 

1 

6 

i 

8 

i 

2 

42 

3 

19 

22 

8 

10 

• 

284 
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EMPLOYMENT  OF  TIME  FOR  TUE  YEAR  1851 — 1852. 


Monti)  and 
Date. 


December  6 
•»  16 


- 90 

January 
February  7 

“ 16 


March 

Apnl 


May 

M 

June 


July 


August  12 


M 21 

*•  » 

September  4 

- 6 

- 7 

..  jg 

October 
No)  ciubcr  1 


Fint  Division.  Second  Year's  Instruction. 


Brought  forwnrd 

Laying  down  llie  First  Survey  by  Keconnuisaance 

Attack  and  Defense  : — Plate,  Batteries,  with  Plan  and  Sec- 
tions of  Detail 

t Plate  1 251 

Ditto, {journal, 9>  

( Plate  S 13  ) 

Designs  and  Constructions  of  Revetments,  Arches,  Ac., 


Project  and  Permanent  Fortification 
in  Hilly  Gound, 


Plate  1 19) 

' Memoir,  3 ;■ 

Plate  2 8> 


8PECIAL  WORKS. 

ARTlLt.KRY.  RNnlNCCRf . 


Measurement  and  Draw- 
ings of  a Cannon, 

Measurement  of  a Work- 
shop.   

Laying  down  liie  Meas- 
urement,   

Project  for  Machines,.... 


in  Artillery 5 

1st.  Measurement  of  .V«- 
tinel.  Gun  Carriages,  Ac  . 8 
down  ditto, 10 


Project  of  Fortification 
in  hilly  ground,  Plate 

3 rent 

Out-of-door  Work 

Laying  down  the  Meas- 
urement,  24 

Project  of  Fortification 
in  hilly  ground,  Plate  3,  14 

Abstracting  and  calcula- 
ting Measurements, 3 

Plate  4, 11 


Register  of  the  removal 

of  Earth, 3 

Estimate,  9 

Memoir 9 

Project  for  l Plate  1 ....  30 
Improve-  < Plata  3 . . . . 6 
menu,  (Memoir,....  2 


At- 
tend- 


I Lee-  | Total 
I lures  | of 
before  I.ec- 
, Work.  I lures. 


2nd.  Measurement  of  Ms- 

Urtei.. 8 

Project  lor  a Cannon, ....  24 

97 

Second  Raconnnissance  Survey, 

Out-of-door  Work  and  Tracing  of  tlie  Lines  on  the  Recon- 
naissance Plan, 

One  day  free  in  case  ot  bad  weather 

Geodelical  Calculations 

Laying  down  the  Reconnaissance  Survey, 

Memoir  on  Entrenched  Lines, 

Tracing  or  laving  out  Camps 

Operations  of  a Sham  Siege,. 

One  day  free. 

Preparing  for  the  Examination, 


Examination  for  leaving, 

Total  of  the  days  employed.  399  -f  7 day*  fr— . 


2S4 

8 

4 

40 

9 

30 


0 

20 

9 

19 


FINAL  EXAMINATION. 

About  six  weeks  of  free  or  voluntary  study  is  allowed,  immedi- 
ately prior  to  the  Final  Examination,  for  the  sub-lieutenants  to  pre- 
pare for  tbeir  last  effort. 

10 
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The  examination  which  takes  place  prior  to  their  leaving  the 
School  of  Application,  is  entirely  conducted  by  a board  of  six  offi- 
cers, under  the  presidency  of  a general  officer  alternately  of  the 
artillery  or  engineers,  the  remaining  members  of  the  board  consist- 
ing of  a general  officer  of  each  corps  and  three  field  officers  of  these 
corps ; the  last  three  being  specially  charged  with  the  duty  of  ex- 
amining. It  takes  place  in  a room  set  apart  for  the  purpose,  with  a 
small  interior  room  in  connection  with  it,  into  which  the  members 
of  the  board  retire  to  deliberate  at  the  end  of  each  student’s  exam- 
ination. The  jury  assembles  each  year  at  the  period  fixed  by  tho 
minister  of  war. 

The  three  examining  members  conduct  the  examination  of  the 
students  in  three  different  branches  of  study ; the  first  more  particu- 
larly relating  to  artillery  science,  the  second  to  engineering  science, 
and  the  third  to  mechanical  science  in  its  connection  with  the  art 
of  war.  The  whole  of  the  students  who  are  to  leave  the  school  are 
first  examined  in  snch  one  or  other  of  these  branches  of  study  as 
may  bo  determined  on. 

The  student  under  examination  is  specially  questioned  by  the  ex- 
amining officer  in  his  subject,  and  occasionally  by  the  president  or 
any  other  member  of  the  board  that  may  wish  to  do  so,  for  three- 
quarters  of  an  hour.  As  soon  as  tho  examination  of  the  student 
has  been  concluded,  the  board  retire  to  the  adjoining  room  and 
compare  their  notes  of  tho  credits  they  have  severally  awarded  to 
the  student  under  examination,  and  they  also  examine  his  drawings, 
sketches,  and  memoirs  relating  to  the  subjects  on  which  he  has  been 
questioned,  and  prepared  during  his  two  years  of  residence  in  tho 
•chool.  They  severally  note  the  credits  to  which  they  consider  him 
to  be  entitled  for  them,  and  adopt  the  general  mean. 

As  soon  as  the  examination  of  the  whole  of  tho  students  in  this 
particular  study  has  been  finished,  the  examination  in  the  next 
branch  is  commenced,  so  that  five  or  six  days  elapse  between  the 
first  and  second  examinations  of  the  same  student ; and  the  same 
interval  of  time  occurs  between  the  second  .and  third  examinations. 

Tho  credit  allotted  to  each  student  by  the  board  of  examiners 
represents,  on  tho  scale  of  0 to  SO,  the  manner  in  which  he  has 
replied  to  the  questions,  or  executed  the  drawings,  sketches,  me- 
moirs, Ac.,  belonging  to  each  course.  The  importance  attached  to 
each  particular  blanch  of  study  is  estimated  very  nearly  by  the 
amount  of  time  allowed  for  its  execution  divided  by  20 ; and  the 
definitive  marks  which  each  student  obtains  for  that  branch  of  study 
is  obtained  from  the  products  of  the  numbers  respectively  repre- 
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scnting  the  credit  for  answering,  and  that  for  the  importance  of  the 
subjects  on  which  he  has  been  examined. 

The  fiual  classification  of  the  order  of  merit,  in  each  arm  of  the 
service,  is  arranged  after  a comparison  of  the  total  of  the  marks 
obtained  by  each  student.  This  total  is  the  sum  of  the  de- 
finitive marks  gained  by  each  student  in  the  sciences  bearing  on 
artillery,  engineering,  and  mechanics  in  connection  with  the  art  of 
war,  for  the  talent  displayed  in  drawing,  sketching,  and  writing  me- 
moirs, and  for  skill  in  practical  exercises,  as  determined  by  the 
results  of  the  examination  conducted  by  the  jury  of  examiners, 
added  to  the  marks  due  to  the  previous  classification  in  the  school, 
with  the  weight  or  influence  equal  to  one-third  of  that  allowed  for 
the  examination  by  the  jury. 

The  co-efficients  of  influence  for  the  present  year  are — 

For  thoso  particularly  relating  to  Artillery  Science, 39.29 

“ “ “ Engineering  Science,. . . 63.75 

“ “ “ Mechanical  Scienco, ....  43.00 

For  talent  in  drawing,  sketching,  writing  memoirs,  Ac.,...  6.80 

For  practical  exercises, 16.75 

Previous  classification  in  the  school, 45.30 

So  that  the  examination  conducted  by  the  jury  of  examiners 
exercises  an  influence  on  the  position  of  the  students  very  nearly 
approaching  to  two-thirds  of  the  whole  amount. 

It  is  this  final  classification  which  determines  their  seniority  in 
the  respective  services.  We  were  permitted  to  be  present  during 
the  examination,  which  was  entirely  oral,  of  two  of  the  tout-lieu- 
tenants, before  the  jury  of  examiners. 

The  questions  were  replied  to  with  great  fluency  and  readiness, 
but  it  seemed  to  us  that  the  examination  was  somewhat  limited  for 
the  object  in  view,  viz.,  that  of  awarding  a credit  representing  the 
progress  which  each  student  had  made  in  the  particular  science  on 
which  he  had  been  questioned,  especially  as  that  credit  would  have 
very  great  weight  in  determining  the  candidate’s  future  position.* 

On  quitting  the  School  of  Application  at  Metz,  the  sub-lieuten- 
ants of  artillery  and  engineers  respectively  join  the  regiments,  to 
which  they  are  then  definitely  assigned  as  second  lieutenants,  and 
continue  to  bo  employed  in  doing  duty,  nnd  in  receiving  practical 
instruction  with  them,  until  they  are  promoted. 

* Tit*  examination  chamber  is  a small  room  in  the  achool  bn i Win**,  near  the  library,  orna- 
mented with  portrait*  of  Vauban,  and  of  D’Argeneon,  under  whnoe  ministry  (he  original 
aehoola  at  La  Ptre  and  Mlz  tree  were  founded.  At  a larjce  table  under  there  portrait*,  and 
•xtrndidf  aerom  the  room,  General  Morin,  President,  and  four  officer*,  member*  of  the  jury* 
war*  seated.  The  sixth  member  ml  at  a small  table  In  firont,  near  the  blackboard,  at  which 
the  atudeni  stood.  The  Commatxlant,  the  Director  of  Studies,  and  lha  other  officer*  of  the 
aehooi  were  mated  also  in  this  part  of  the  mom 

The  student  who  was  Aral  examined  war  questioned  partly  by  the  examiner,  partly  by  the 
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SUBSEQUENT  INSTRUCTION  AND  EMPLOYMENT. 

Tlio  lieutenants  of  the  artillery  arc  employed  on  all  duties  that 
will  tend  to  make  them  efficient  artillery  officers,  and  fully  ac- 
quainted with  all  details  connected  with  the  drill,  practice,  and 
manoeuvres  of  the  artillery,  and  also  with  the  interior  economy  and 
discipline  of  a regiment  of  artillery. 

After  the  officers  of  artillery  are  promoted  to  the  rank  of  second 
captain,  but  not  before,  they  are  detached  from  their  regiments  and 
successively  scut  into  tho  various  arsenals,  cannon  foundries,  powder 
mills,  and  small  arm  manufactories,  pyrotechnic  establishments,  and 
workshops,  in  order  that  they  may  become  practically  acquainted 
with  the  whole  of  the  processes  connected  with  the  manufacture 
and  supply  of  artillery,  rockets,  small  arms,  powder,  material  of  all 
kinds,  tools,  &c.,  and  also  with  the  construction  and  repair  of  the 
buildings  and  factories  required  for  these  purposes.  Sometimes 
they  are  employed  as  assistants  in  these  establishments.  The  in- 
spectors of  the  arms  of  regiments  arc  selected  from  among  those 
who  have  become  acquainted  with  the  manufacture  of  small  arms. 

When  promoted  to  first  captains  they  again  rejoin  their  regi- 
meuts,  so  that  they  may  not  lose  the  qualifications  and  knowledge 
required  from  a good  practical  artillery  officer. 

Field-officers  of  artillery  are  employed  as  superintendents  and 
directors,  and  captains  as  sub-directors,  of  the  important  works  in- 
trusted to  their  arm. 

In  time  of  war,  the  officers  of  artillery  have  the  construction  of 
their  own  batteries,  and  the  direction  of  the  ordnance  in  battles  and 
sieges,  together  with  the  formation  of  movable  bridges  and  pass- 
ages by  boats. 

It  must  be  noticed,  in  contradistinction  to  the  practice  which 
prevails  in  England,  that  the  artillery  and  engineer  services  manu- 
facture their  own  tools. 

Tho  young  engineer  officers  arc  employed  with  the  men  of  their 
regiments,  aud  with  them  pass  through  courses  of  practical  instruc- 
tion in  the  field,  in  sapping,  mining,  field  fortification,  sham-sieges, 

president,  and  pave  his  answer*,  working  problems  and  drawing  illustrations  on  the  board 
as  tie  weut  on.  He  was  asked  questions  as  to  the  details  of  Die  steam  engine,  aud  as  to  the 
method  of  casting  cannon.  The  German  teacher  of  the  School  put  him  on  to  construe  from 
a Gtrrmao  book,  and  tried  him  In  speaking;  he  succeeded  just  passably  in  both.  The  whole 
occupied  about  three-quarters  of  an  hour. 

The  second  student,  after  answering  similar  scientific  quest; .urn,  had  opportunity  given 
him  to  show  hia  knowledge,  which  was  considerable,  of  the  geology  of  the  neighborhood  ; 
and  having  lived  in  foreign  countries,  he  was  able  to  make  a very  good  display  of  his  knowl* 
edge  of  Germau,  Spanish,  Italian,  and  Rnghsh. 

After  each  examination  the  jury  retired  into  the  inner  cabinet,  by  a door  opening  to  H 
from  behind  their  scats. 
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bridges,  and  castrametation.  During  this  practical  instruction  one 
of  the  lieutenants  belonging  to  each  company  is  always  present, 
and  the  captain  of  the  company  visits  the  work  once  in  the  course 
of  the  day. 

The  duties  of  the  officers  of  engineers  in  time  of  peace  are  the 
construction,  preservation,  and  repairs  gf  fortresses  and  military 
buildings,  and  the  command  and  instruction  of  the  engineer 
soldiers. 

In  time  of  war,  the  officers  of  engineers  are  intrusted  with  the 
construction  of  works  of  permanent  fortification,  of  the  general 
works  in  the  attack  and  defense  of  fortresses,  and  the  reconnais- 
sance connected  therewith.  v 

They  ratiy  also  be  charged — 

With  the  construction  of  such  works  of  field  fortifications  as  the 
commander-in-chief  or  the  generals  of  division  consider  necessary ; 
such  as  (paulments,  trenches,  redoubts,  forts,  blockhouses,  bridge- 
heads, intrenched  camps,  as  well  as  the  opening  of  communications, 
the  establishment  of  bridges  resting  on  fixed  supports,  and  the 
formation  and  destruction  of  roads. 

After  the  officers  of  engineers  have  been  promoted  to  the  rank 
of  second  captain,  and  not  before,  they  are  mostly  employed  apart 
from  their  regiments,  on  the  Hat  major  of  the  engineers  in  fortified 
towns  and  places,  either  in  charge  of  the  existing  military  build- 
ings and  fortifications,  or  with  the  duty  of  carrying  on,  or  assisting 
to  carry  on,  such  new  works  as  are  in  course  of  construction  from 
time  to  time. 

We  liavo  already  stated  that  by  the  law  in  France  one-tliird  of 
the  officers  of  the  army  is  obtained  from  the  military  schools ; one- 
third  from  the  non-commissioned  officers  who  have  been  raised  to 
that  grade  from  the  ranks ; while  the  remaining  third  is  placed  at  the 
disposal  of  the  supreme  executive  power.  As  regards  the  artillery 
and  engineers  this  last  third  is  in  actual  practice  obtained,  like  the 
first  third  part,  from  the  Polytechnic  School,  so  that  only  one-third 
of  the  officers  of  those  arms  are  promoted  from  among  the  non- 
commissioned officers,  and  these  seldom  rise  above  the  rank  of  cap- 
tain. Much  attention  is,  however,  paid  to  tho  improvement  of  the 
education  of  these  latter  officers,  and  we  found  that  four  officers  ot 
engineers  and  one  officer  of  artillery  so  promoted  were,  by  order  of 
tho  minister  of  war,  on  the  recommendation  of  tho  inspeetors-gen- 
eral,  passing  through  tho  School  of  Application  at  Metz,  the  course 
of  instruction  for  them  being  modified  on  their  account.  And  it 
was  confidently  expected  that  a large  number  of  those  officers  who 
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had  been  promoted  in  this  way  daring  the  war  would  be  ordered 
to  the  School  of  Application  at  Metz. 

We  should  not  omit  to  mention  that  occasional  exchanges  of  ser- 
vice take  place,  daring  the  first  year  of  residence  at  Metz,  among 
the  pupils  destined  for  the  artillery,  and  those  destined  for  the 
engineers. 

The  pay  of  officers  of  the  artillery  and  of  the  engineers  is  the 
same.  A small  additional  allowance  is  granted  to  officers  of  artil- 
lery when  mounted. 

ARTILLERY  REGIMENTAL  SCHOOLS. 

There  are  ten  regimental  artillery  schools  established  in  places 
or  towns  that  arc  usually  garrisoned  by  the  troops  of  this  arm,  and 
one  of  these  schools  exists  at  Metz. 

ENGINEER  REO I MENTAL  SCHOOLS. 

The  soldiers  of  the  engineers  appear  to  be  very  well  taught  in 
their  regimental  schools,  of  which  there  are  three,  one  for  each 
regiment,  established  at  Metz,  Arras,  and  Montpellier,  where  the 
regiments  are  usually  in  garrison.  The  strength  of  each-  regiment 
is  4,600  men. 

The  instruction  given  in  these  schools  has  for  its  object  to  afford, 
to  its  fall  extent,  to  the  officers,  toui-offieiers,  and  soldiers  of  the 
engineers,  the  requisite  theoretical  and  practical  knowledge  to 
enable  them  satisfactorily  to  fulfill  the  duties  of  their  various  ranks, 
and  to  qualify  them  for  promotion  to  higher  rank. 

It  is  so  regulated  that  at  the  end  of  the  first  year  the  men  have 
learnt  the  nature  of  the  service  and  duties  of  a soldier ; and  that 
at  the  close  of  the  second  year,  the  practiced  sapper  is  cognizant 
of  mining,  and  the  practical  miner  is  acquainted  with  sapping. 

In  the  lowest  classes  the  men  begin  with  learning  to  read  and 
write;  this  if  followed  by  arithmetic,  grammar,  writing  from  dicta- 
tion, and  composition.  The  next  subjects  arc  special  mathematics, 
landscape,  plan,  topographical  and  architectural  drawing.  We  at- 
tended a class  in  which  a corporal  of  sappers  was  explaining  to  the 
mathematical  teacher  (a  civilian)  the  theory  of  the  inclined  plane, 
and  we  saw  a large  number  of  their  drawings,  topographical  and 
architectural,  many  of  which  were  very  well  executed. 

The  theoretical  instruction  is  given  between  tho  months  of  No- 
vember and  March,  the  practical  instruction  in  the  field,  (already 
noticed)  occupies  the  rest  of  the  year.  The  combined  courses  are 
completed  in  two  years. 
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REGULATION  AND  PROGRAMMES  OF  INSTRUCTION 


OF  TNI 

a 

nrPKBIAL  SCHOOL  or  APPLICATION  FOR  TUB  ARTILLERY  AND  ENGINEERS  AT  NETS. 

(Abridged.) 


I.  POLICE  REGULATIONS. 

Tire  chief  Regulations  for  the  Police  of  the  Establishment  are  aa  follows: — 

L Barracks. — Tho  Students  are  lodged  in  Barracks  in  the  School,  under  the 
command  of  a Captain  of  the  Staff,  with  tho  title  of  Commandant  of  the  Quar- 
ter. They  take  their  meals,  however,  out  of  tho  Barracks,  in  the  town.  They 
are  allowed  free  egress  and  ingress  from  and  to  their  Barracks,  from  the  call  at 
€ in  the  morning  to  10  at  night,  excepting  during  the  hours  devoted  to  lectures 
and  the  studios  in  tho  rooms.  During  these  hours  they  must  give  special  notice  of 
their  times  of  going  out  and  coming  in. 

II.  Organization  into  Brigades  and  Sections.— Each  Division  is  arranged 
fe  Brigades  of  thirty  8tudents  at  tho  utmost,  and  each  Brigade  in  two  section& 
The  Students  of  Artillery  and  those  of  the  Engineers  constitute,  as  far  as  possi- 
ble, separate  Brigades.  A Captain  of  the  StafT  is  attached  to  each  Brigade  for 
its  superintendence.  The  students  in  these  Brigades  and  Sections  aro  arranged 
in  the  order  of  merit  which  they  held  on  entrance,  and  the  first  Student  on  the 
list  of  each  Brigade  and  of  each  section  of  a Brigade  is  called  its  Chief.  This 
arrangement  is  preserved  at  their  messes,  which  are  held  at  the  Restaurateurs^ 
each  section  of  fifteen  having  its  own  table,  and  its  chief  being  the  head  of  thi 
moss.  Private  bills  or  private  additions  to  the  mess  are  forbidden,  the  maximum 
price  for  the  daily  fare  being  fixed  by  tho  Commandant  of  the  School. 

III.  Conduct  op  the  Students. — All  games  of  chance  are  forbidden;  and 
any  debta  discovered  aro  punished.  If  a Student  continues  long  without  pay- 
ing such,  he  is  reported  to  the  Minister  of  War. 

IV.  Inspection  or  Work  done  wrrniN  the  House. — No  work  or  drawing 
may  bo  done  out  of  tho  rooms  of  study,  except  in  cases  of  illness. 

All  works  to  be  executed  by  the  Students  are  considered  as  service  ordered 
to  be  done,  which  must  be  completed  at  the  hours  and  within  tho  period  fixed 
in  the  order  of  the  day.  Students  who  are  in  arrears  of  work  at  the  end  of 
their  first  year  are  required  to  finish  them  during  tho  timo  of  vacation. 

V.  Superintendence  or  out-of-door  Work. — After  describing  fiicilitlct 
afforded  to  the  Students  for  working  in  the  country,  and  stating  minutely  the 
method  to  be  followed,  the  directions  add  that  "on  bringing  back  their  plan^ 
Students  must  present  their  sketches,  and  all  tho  notes  taken  by  them,  in  thetf 
rough  state,  to  the  Officer  of  the  Staff  intrusted  to  inspect  them.  They  can  not 
begin  to  put  their  work  into  shape  till  this  Officer’s  visa  has  been  affixed  to  th® 
■ketches,  notes,”  Ac. 

VI.  Vacation. — There  is  one  vacation  at  the  end  of  the  first  year.  Any 
class,  or  nny  single  student,  under  punishment,  may  be  deprived  of  this.  Any 
work  to  which  the  Professor  gives  a mark  below  7,  must  be  considered  incom- 
plete, an  1 to  bo  done  Again.  Students  are  kept  up  in  vacation  to  finish  their 
work ; but  If  it  is  done  within  fifteen  days,  and  marked  by  the  Professor’s  visa, 
they  are  allowed  to  go  away  for  the  rest  of  tiie  vacation. 
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Young  Officers,  after  their  final  examination,  aro  aubject  to  all  tbo  Regula- 
tions of  the  School,  down  to  the  moment  of  their  leaving  the  town. 

K.  REGULATIONS  FOR  ESTIMATING  TIIE  VALUE  OF  THE  WORK  EXECUTED 

M • 

Th©  time  devoted  to  each  of  the  courses  in  the  School,  to  the  works  of  every 
kind  which  belong  to  it,  to  the  exercises,  drill,  theoretical  instructions,  Ac.,  is 
fixed  in  accordance  with  programmes  approved  by  the  Minister  of  War;  and 
the  Table  similar  to  that  given  at  pages  180 — 181,  exhibiting  the  employment, 
is  each  year  submitted  for  his  approbation  by  the  Superior  Council  of  tho 
UchooL 

Every  kiud  of  work,  such  as  the  out-door  operations,  sketches,  drawings, 
memoirs,  calculations,  interrogations,  manipulations,  manoeuvres,  drill,  Ac.,  is 
Valued  by  tho  Professor  or  Officer  of  the  Staff  charged  with  its  direction,  by  the 
product  of  two  numbers,  one  representing  tho  merit  of  its  execution,  and  the 
Other  tho  importance  of  the  work. 

The  numbers  representing  the  merit  of  the  execution  or  instruction  are  regu- 
lated by  tho  scale  of  0 to  20,  as  at  the  Poly tochnic  School. 

The  co-efficient  of  importance  is  found  by  dividing  tho  number  representing 
the  maximum  value  allowed  for  tho  execution  of  any  work  by  20,  tho  maximum 
Credit  for  merit;  and  tho  number  representing  tho  maximum  value,  allowed 
lor  th©  execution  of  any  work  has  reference  to  all  the  circumstances  bearing 
upon  its  execution.  It  is  regulated  by  the  number  of  hours  appropriated  to  its 
execution ; and  in  estimating  this  number  of  hours,  regard  is  had,  not  only  to 
(lie  time  occupied  in  making  the  drawing,  but  also  to  that  which  is  necessary 
for  the  calculations,  essays,  and  sketches  indispensable  to  its  execution.  The 
•ectures  arc  reckoned  at  one  and  a lialf  hours,  and  the  sittings  in  the  Halls  of 
Study  at  four  and  a half  hours. 

• Tho  number  of  hours  inserted  in  the  Table  giving  the  distribution  of  tho  time 
employed,  being  insufficient  for  tho  composition  of  tho  memoirs,  specifications! 
estimates,  Ac.,  tho  value  given  for  this  kind  of  work,  of  which  a great  part  is 
performed  out  of  the  Halls  of  Study,  is  fixed  at  twice  tho  number  of  hours  in- 
serted in  tho  Table  showing  the  distribution  of  the  tirno  employed, 
i The  interrogations  are  the  subject  of  a special  credit,  tho  maximum  being 
equal  to  the  number  of  hours  devoted  to  tho  lectures,  multiplied  by  one  and  a 
half  hour,  the  length  of  each  lecture. 

The  credit  given  for  a work  performed  outside  tho  school  is  divided  into  two 
parts : one,  equal  to  one-third  of  the  total  credit,  is  in  the  hands  of  the  Officer 
Charged  with  the  superintendence  of  the  work,  who  estimates  the  ze&l  and  apti- 
tudo  of  tho  student;  tho  other,  equal  to  two-thirds,  is  applied  by  the  Professor, 
And  given  according  to  the  merit  of  the  work. 

The  sum  of  tho  credits,  given  for  work  of  all  kinds  in  a course  of  study, 
forms  tho  maximum  credit  for  the  course. 

Tho  method  of  fixing  tho  credit  for  tho  execution  of  works,  according  to 
the  time  devoted  to  them,  is  equally  applicable  to  the  exercises,  practice, 
And  drill. 

When  tho  time  granted  for  the  execution  of  any  work  has  expired,  tho  Direct- 
or of  Studies  seuds  this  work  to  the  Professor  for  his  examination,  who  estab- 
lishes the  number  or  credit,  showing  its  importance,  and  returns  it  to  tho  Di- 
rector of  Studies. 
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Every  work  which  luui  boon  finished  and  examined,  is  marked  by  the  Pro- 
feasor  by  a number  representing  its  merit,  which  number  may  be  fractional. 

This  is  multiplied  by  the  number  representing  its  importance,  and  the  nearest 
whole  number  resulting  from  lias  product  expresses  the  value  of  the  examined 
work. 

Every  unfinished  work  receives  a provisional  value,  and  is  then  returned  to 
the  person  executing  it,  and  as  soon  as  it  has  been  completed  a second  evalua- 
tion is  made,  but  only  two-thirds  of  the  difference  between  the  first  aud  second 
evaluations  is  added  to  the  first ; the  same  principle  is  applied  to  the  works 
which  have  been  valued  below  seven,  or  to  those  which  have  been  amended  or 
recommenced. 

Every  work  which  has  not  been  executed  by  the  student  is  mnrkcd  0 ; but 
tins  grounds  for  its  non-oxocution  are  placed  before  the  Jury  of  Examination. 

In  the  event  of  two  papers  being  so  similar  that  it  is  evident  one  must  have 
been  copied  from  the  other,  aud  that  it  is  not  poesiblo  to  decide  which  has  been 
copied  from  the  other,  both  are  marked  0. 

And  on  the  other  hand,  if  it  is  proved  that  there  was  no  complicity  between 
the  authors  of  tho  two  papers,  the  copied  paper  is  the  only  ono  canceled. 

At  the  end  of  each  year’s  study,  the  Council  of  the  School  makes  a classifica- 
tion of  the  students  of  the  two  divisions. 

Each  of  these  classifications  is  formed  of  the  following  elements: — 

1st.  Notes  of  conduct  given  by  the  General  commanding  and  tho  Colonel 
8econd  in  Command. 

2nd.  Notes  of  appreciation  given  by  the  General  Commanding,  and  the 
Colonol  Second  in  Command,  and  by  the  Officers  of  tho  Staff  of  the  School 

3rd.  Tables  of  credits  given  by  two  Field  Officers  of  tho  Artillery  and  Engi- 
neers on  tho  theoretical  and  practical  instruction  with  which  they  ore  charged. 

4th.  Tables  of  credits  given  by  each  Professor  for  tho  works  of  all  kinds,  in- 
terrogations, Ac.,  of  his  course.  . v 

The  classification  of  the  first  year  comprehends  all  tho  works,  drill,  and  prac- 
tice, executed  during  the  first  year,  which  have  been  valued,  os  well  as  tho 
notes  of  appreciation  and  of  conduct. 

The  number  appropriated  to  these  notes  at  the  end  of  the  first  year  is  equal 
to  the  moiety  of  tho  total  number  allowed  for  tho  two  years  of  study. 

The  classification  of  tho  students  of  the  second  year  presents  tbo  reunion  of 
the  works  executed  by  them  since  their  entrance  into  the  school 

The  maximum  number  of  credits  appropriated  to  all  tho  Officers  of  tlie  Staff, 
as  a note  of  appreciation,  is  equal  to  one-sixth  of  the  total  of  all  the  course* 
taken  together. 

The  same  number,  divided  into  two  equal  parts,  is  assigned  to  the  notes  of 
appreciation  given  by  the  General  commanding  and  the  Second  in  Command. 

Lastly,  the  notes  of  conduct  given  by  the  General  commanding  and  the 
Second  in  Command  form  one-fiftieth  of  tho  total  value. 

For  tlie  classification  of  each  division  tho  Director  of  Studies  abstracts  Into  A 
Table,  for  each  arm,  all  the  elements  which  should  enter  into  this  classification. 

Below  tho  name  of  each  student  are  inserted  all  tho  credits  which  belong  to 
him,  and  tho  total,  reduced  in  the  ratio  of  tho  maximum  20,  is  tho  definitive 
number  of  tlie  classification  of  each  student 

Tho  Director  of  Studies  appends  to  these  Tables  a report  containing  every- 
thing which  affords  a means  of  estimating  the  work,  the  conduct  of  each 
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student,  the  delays,  and  the  causes,  Ac.  In  firing  the  names  of  the  students 
whose  credits  are  less  than  7,  he  proposes,  conformably  with  the  Regulations,  the 
measures  that  should  be  taken  with  regard  to  them. 

The  Superior  Council  of  the  School  being  assembled,  the  different  Tables 
furnished  by  the  Professors  and  by  the  Officers  of  the  Staff,  as  well  as  those  In 
which  they  are  summed  up,  are  oollatcd,  and  the  list  of  classifications  for  euch 
division  and  for  each  arm  is  fixed  separately,  with  the  definitive  numbers  repre- 
senting the  credits. 

These  classified  lists  indicate  for  each  arm  the  new  rank  of  the  Students,  their 
rank  at  admission  to  the  Bchool  of  Application  and  of  passage  to  the  first 
division,  the  sum  of  the  values  for  the  works  executed  by  them,  and  all  the 
elements  which  would  tend  to  enable  a proper  judgment  to  be  formed  of  their 
merits  and  conduct 

The  Superior  Council  adds  to  it,  if  there  be  any  necessity  for  it,  notes,  expos- 
iug  the  grounds  which  have  contributed  to  the  principal  alterations  in  the  rela- 
tive position  of  the  Student,  and  points  out  those  whose  credit  is  less  than  7,  as 
well  as  those  who  by  their  bad  conduct  deserve  to  become  the  object  of 
exceptional  measures. 

Examination  for  Leaving. 

Each  year  the  General  commanding  the  School  determines  by  lot,  at  least 
one  month  in  advance,  the  order  in  which  the  examinations  for  the  promotions 
in  the  Artillery  and  Engineers  are  to  take  place.  The  Students  belonging  to 
the  same  arm  can  change  among  themselves,  but  eight  dAys  after  the  lots  havo 
been  drawn  the  list  of  the  order  of  examination  is  definitely  dosed.  The 
General  commanding  the  School  makes  known  at  the  same  period  the  order  of 
the  examinations  and  the  division  of  the  subjects  between  these  examinations. 

The  General  commanding  the  School  places  before  the  General  of  Division, 
President  of  the  Jury  of  Examination,  the  following: — 

1st.  The  division  of  tho  subjects  between  the  three  examinations. 

2nd.  The  order  of  examination  of  tho  Anns,  and  of  the  students  of  each 
Arm. 

3rd.  The  provisional  classification  of  the  students  of  the  first  division  made 
by  the  Superior  Council. 

4th.  The  particular  reports  relating  to  each  student  mado  by  the  General 
commanding  the  School. 

5th.  The  list  of  the  propositions  made  by  the  Superior  Council  and  the  pro- 
ceedings of  the  sitting  at  which  it  was  agreed  to. 

6th.  The  classification  of  the  Students  of  the  second  Division. 

7th.  Tables  of  questions  established  for  each  coureo. 

8th.  The  abstracts  of  the  sittings  of  the  Superior  Council  held  since  the  last 
examination. 

The  Student  Sub-lieutenants  arc  successively  examined  in  all  the  branches 
composing  tho  theoretical  aud  practical  instruction  of  tho  8chool.  The  theo- 
retical knowledge  is  grouped  in  three  scries,  each  of  which  is  the  object  of  a 
particular  trial. 

The  drill  and  practice  are  executed  in  the  presence  of  the  Jury,  who  cause 
the  command  to  be  given  to  the  Sub-lieuteuant,  in  order  to  satisfy  thcmselvea 
of  the  amount  of  their  instruction,  and  to  assigu  marks  of  merit  to  them 
individually. 
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Tbo  subjects  of  the  three  examinations  are  divided  in  the  following  manner* 

First  Examination,  mado  by  the  Field  Officer  of  Artillery  in  the— 

Course  of  Military  Art 
Course  of  Artillery. 

Course  of  Veterinary  Art 

Sham  Siege  (part  relating  to  Artillery.) 

Course  of  Military  Law  and  Administration. 

Second.  Examination,  held  by  the  Field  Officer  of  Engineers. 

Course  of  Permanent  Fortification  and  tho  Attack  and  Defense  of 
Places. 

Course  of  Construction. 

Sham  Siege  (part  relating  to  the  Engineering.) 

Third.  Examination,  hold  by  the  third  Examiner,  taken  either  from  the  Ar- 
tillery or  Engineers,  in  tho — 

Course  of  Mechanics. 

Course  of  Applied  Sciences. 

Course  of  Topography  and  Geodesy. 

German  Language. 

Every  Student,  on  presenting  himself  before  the  Examiners,  submits  for  their 
approbation  tho  drawings  and  manuscripts  relating  to  the  subjects  on  which  tho 
examination  U to  bear.  Independent  of  the  questions  w hich  are  placed  before 
him  by  the  Examiners,  tbo  Student  Sub-lieutenant  must  reply  to  any  objections 
or  quostions  which  tho  members  of  the  Jury  may  think  fit  to  address  to  him. 

Tho  German  Master  directly  questions  the  Students,  if  tbo  Jury  wish  it  The 
Professors  or  their  Assistants  must  be  present  at  tho  examinations  relating  to 
their  course. 

As  soon  as  the  examination  U ended,  the  members  of  the  Jury  retire  to  an 
Adjoining  room  with  closed  doors,  to  determine  on  tho  amount  of  marks  to  be 
given  to  the  Student  examined. 

When  tho  trials  of  all  kinds  are  finished,  tire  Jury  proceed  to  tho  definitive 
daadfication  of  tho  Students  belonging  to  each  arm.  In  making  this  classifica- 
tion, regard  is  had  to  the  following  considerations: — 

1st.  Each  examination  has  a co- efficient  of  importance  equal  to  tho  sum  of  all 
the  different  courses  w hich  are  included  in  it 

Ind.  The  co-efficient  of  importanco  for  drawing  is  equal  to  tho  ©f  the  sura 
of  the  co-efficients  of  tho  three  examinations. 

3rd.  Tho  co-efficient  of  importanco  of  the  practice,  drill,  Ac.,  Is,  as  for  tho 
courses,  the  sum  of  tho  co-effieients  appropriated  to  the  works  taught  in  tho 
School. 

By  multiplying  tho  co-efficients  of  importanco  by  the  mean  number  of  marks 
of  merit  obtained  by  tho  Students  in  tho  different  examinations,  tho  definitive 
credit  which  must  bo  assigned  to  each  Student  in  tho  Table  of  Classification  is 

obtained. 

Tim  classification  of  the  Sclmol  enters  into  the  definitive  classification  for  a 
value  equal  to  one-third  of  tho  total  number  of  the  three  examinations,  without 
comprising  tho  valuation  of  tho  drawings ; this  value  is  added  to  the  credits 
determined  above. 

The  Jury  give  an  account  of  tho  proceeding*  of  tho  examinations  in  a 
“ procis-vtrfai  n addressed  to  the  Minister  by  the  General  seeing  as  President. 
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III.  PROGRAMME  OF  THE  ARTILLERY  COURSE. 

FIRST  PART. INTRODUCTION. 

Ticenty-eiz  Ledur**  common  to  Students  of  both  Arms. 

Ftrst  Lecture.— { 1.)  Definition  of  the  word  Artillery.  Material,  personnel, 
science.  Object  and  division  of  the  course. 

FIRST  SECTION. — EFFECTS  OF  POWDER. 

Ideas  on  the  origin  of  powder  and  its  use  in  firc-urms ; mealed  or  pulverized 
powder;  powder  in  grain.  General  conditions  winch  powder  ought  to  satisfy; 
action  of  each  of  its  component  parts.  Proportion  of  component  parts  used  in 
France.  Fulmi-ligneux, 

Considerations  on  the  physical  properties  of  powder.  Size  of  the  grains  ex* 
pressed  by  the  number  of  grains  to  the  gramme.  Density  of  the  grains  and 
specific  density  of  the  powder ; circumstances  causing  them  to  vary.  Effects  of 
damp  upon  powder. 

Second  Lecture. — (2.)  Combustion  of  powder.  Different  modes  of  ignition  of 
powder.  Research  respecting  the  laws  of  its  combustion,  process  of  observa- 
tion employed,  laws  discovered.  Influence  of  the  density,  the  composition,  the 
mode  of  manufacture,  the  damp,  the  tension  and  temperature  of  the  surround- 
ing gases. 

Combustion  of  the  grains  of  powder.  Calculation  applied  to  the  spherical 
grain.  The  formula  is  applicable  to  the  irregular  grains  of  ordinary  powder. 

Calculation  of  the  density  of  the  gases  of  powder  in  a fixed  space,  on  the 
hypothesis  of  a simultaneous  ignition  of  the  grains.  Discussion  of  the  formula 
obtained ; influence  of  the  density  of  the  grains,  of  the  duration  of  their  com- 
bustion and  of  the  space  in  which  the  powder  is  inclosed. 

Inquiry  into  the  rapidity  of  ignition  of  charges  of  powder.  Experiments 
made  upon  trains  of  powder,  and  upon  gun-barrels  filled  with  powder.  Conclu- 
sions drawn  from  the  results  obtained. 

Third  lecture. — (3.)  Calculation  of  the  density  of  the  gases  of  the  powder  on 
the  hypothesis  of  successive  ignition. 

Results  of  the  application  of  the  formula  to  charges  of  a spherical  and  u 
truncated  form. 

Tension  of  tho  gases  of  powder.  Impossibility  of  determining  it  by  con- 
siderations of  a purely  theoretical  nature.  Experimental  solution  of  this  ques- 
tion. Experiments  by  Rumfort ; description  of  his  apparatus.  Results  obtained. 
Formula  representing  them.  Observations  on  these  results. 

Fourth  Lecture. — (4.)  Effects  of  powder  in  a fixed  space. 

Hollow  projectiles.  The  readiest  bursting  of  a hollow  sphere  lakes  place  In 
the  direction  of  tho  piano  of  a great  circle.  Determination  of  the  minimum 
bursting  charge;  law  by  which  this  charge  varies  with  tho  thickness  of  the 
envelope.  Influence  of  the  fuse-hole  of  hollow  projectiles;  weakening  of  the 
envelope  of  the  shell,  diminution  of  tho  charge;  loss  of  gas,  increase  of  the 
charge.  Effects  of  tho  shock  of  tho  exploding  gnses ; means  of  estimating  It. 
Influence  of  tho  vivacity  of  the  powder  in  burning.  Number  and  rapidity  of 
tho  explosions. 

Hollow  cylinders  burst  more  easily  longitudinally  than  transversely.  Conse- 
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quencea  of  this  principle  relatively  to  the  employment  of  a fibrous  metal  for  the 
manufacture  of  arms.  Thickness  necessary  to  resist  bursting. 

Fifth  Lector*. — (5.)  Effects  of  powder  in  cannon. 

Analytical  theory  of  the  effects  of  powder  in  cannon. 

Equation  of  the  problem.  General  expressions  of  tho  quantity  of  force  exer- 
cised by  the  expansion  of  the  gases, — of  the  density  of  the  different  soctiona 
of  gas  and  of  their  tension.  Differential  equations  of  the  motion  of  the  gases, 
of  tho  projectile,  and  of  the  gun.  Kquution  of  condition  leading  to  the  estab- 
lishment of  the  general  formula  which  determines  the  position  of  a stratum  of 
gas  in  the  terms  of  the  function  of  its  original  position,  and  of  the  other  data  of 
the  question.  General  relations  between  the  velocity  of  the  projectile  and  that 
of  the  gun. 

Density  of  the  stratum  of  gas  at  a given  moment.  Position  of  the  stratum 
which  has  a maximum  density. 

Sixth  Lecture.— { 6.)  Approximative  solution  applicable  to  the  cases  ordinarily 
met  with  in  practico.  Hypothesis  relating  to  tine  velocity  and  the  tension  of 
different  strata  of  gas. 

Relations  between  the  velocity  of  the  projectile  and  that  of  the  gun.  Ap- 
proximate expression  of  the  amount  of  force  due  to  the  expansion  of  the  gases ; 
line  to  bo  followed  in  the  execution  of  the  arithmetical  calculations.  Formula 
serving  to  determine  tho  velocity  of  the  projectile.  General  considerations  on 
the  state  of  the  gases  of  powder  during  the  burning  of  tho  charge.  Influence 
of  the  motions  of  tho  projectile  and  of  the  bottom  of  the  bore  on  the  distribu- 
tion of  the  gases  at  each  instant  Influence  of  the  successive  generation  of  the 
gases  combined  with  the  enlargement  of  tho  space  which  incloses  them  on  their 
density  throughout  the  whole  duration  of  the  phenomenon. 

Seventh  Lecture . — (7.)  Influence  of  the  vent  and  of  the  windage  of  the  pro- 
jectile on  tho  effects  of  powder  in  cannon. 

Determination  of  tho  loss  of  velocity  occasioned  by  tho  windage  of  the  pro- 
jectile. Influence  of  the  weight  of  the  piece  upon  the  velocity  of  the  projectilo. 
Influence  of  tin)  weight  of  the  projectile  on  teusion  of  the  gases  and  upon  the 
velocities  of  tho  two  bodies  set  in  motion.  Influence  of  the  weight  of  the 
charge  of  powder.  Charge  giving  the  maximum  of  velocity.  Influence  of  the 
size  and  density  of  tho  grains  of  the  powder  as  well  as  other  circumstance* 
which  cause  a variation  in  the  law  of  generation  of  the  gases.  Advantage 
of  very  rapid  combustion  in  short  pieces  and  of  slower  combustion  in  long  ones. 

Eighth  Lecture.— { 8.)  Influence  of  the  length  of  bore;  circumstances  which 
modify  it;  length  corresponding  to  tho  maximum  of  velocity.  Comparison  of 
the  quantities  of  motion  of  the  projectile  and  of  the  gun.  Trial  of  a formula 
fltted  to  represent  their  relation.  Determination  of  this  relation  with  the  help 
of  the  balis tic  pendulum. 

Mean  pressure  exorcised  on  tho  projectile  during  its  passage  through  tho  * 
bore.  Injuries  produced  in  guns  by  firing;  enlargement  of  metal  and  cracks; 
lodgment  and  percussion  of  the  projectile. 

Different  effects  of  tlve  percussion ; means  tried  to  prevent  injuries  (in  gen- 
eral.) Considerations  on  the  metals  employed  in  the  manufacture  of  ordnance. 
Charging  with  elongated  cartridge;  use  of  woodeu  bottoms  and  wads. 

Ninth  Lecture. — (9.)  Examination  of  the  proper  means  for  measuring  the 
effects  of  powder.  Kprouvcttee  of  different  sorts.  Experimental  process** 
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founded  on  the  measure  of  the  velocity  of  the  projectile.  Grobert's  rotatory 
machine.  Process  of  Colonel  Deboot.  Process  based  on  the  employment  of 
an  electric  current.  Method  by  ranges  (mentioned  here  by  way  of  note.) 

Balistic  pendulum.  Pendulum  of  Robins,  of  d'Arcy,  of  Hutton.  Improve- 
ments introduced  in  France  into  the  construction  of  these  apparatus.  Descrip- 
tion of  the  pendulums  in  use  at  the  present  day ; cannon  pendulum ; musket 
pendulum. 

Tenth  Lecture. — (10.)  Analytical  theory  of  the  balistic  pendulum. 

1.  Receiver  pendulum ; formula  which  gives  the  velocity  of  the  projectile. 

Determination  of  the  elements  which  enter  into  the  formula,  and  the 
degree  of  approximation  necessary.  Simplification  of  the  calculation 
of  the  velocities  in  tho  case  of  firing  several  times  consecutively. 

2.  Cannon  pendulum.  Amount  of  recoil  in  the  gun.  Percussion  of  the 

knife-edges  of  the  pendulum.  Case  where  there  is  none.  Means  of 
correcting  the  position  of  the  center  of  percussion. 

Eleventh  Lecture. — (11.)  Examination  of  the  effects  of  the  recoil  upon  guns 
end  their  carriages.  The  question  may  be  considered  as  resolving  itself  into 
two  others. 

1.  Percussions  of  the  carriage  upon  the  points  supporting  it;  analytical 

solution.  Determination  of  the  percussions  and  of  the  force  of  the 
recoil  in  tho  case  of  carriages  on  Wheels,  and  that  of  mortar  beds. 
Graphic  solution  of  the  same  question  by  an  analysis  of  tlie  force 
which  acta  upon  tire  bottom  of  the  bore.  Modification  of  the  sketch 
according  to  the  different  cases  presented  by  the  direction  of  fire  rela- 

• tively  to  the  ground. 

Twelfth  Lecture. — (12.)  Discussion  of  points  relating  to  the  percussion  of  the 
carriage  upon  its  supports,  and  to  the  force  of  the  recoil.  Influence  of  the 
elevation  of  the  line  of  fire ; of  tho  inclination  of  the  ground  or  of  the  plat- 
form ; of  the  length  of  the  carriage  in  proportion  to  its  height  and  of  the  friction 
which  results  from  tho  oontact  of  the  trail  with  the  ground.  Velocity  of  recoil 
of  the  collective  apparatus.  Determination  of  the  extent  of  the  recoil  on  • 
given  ground.  Recoil  of  the  different  pieces  of  ordnance  in  use.  Case  in 
Which  the  forepart  of  the  carriage  has  a tendency  to  be  lifted  up;  velocity  of 
this  motion;  determination  of  the  effect  resulting  from  it 

Thirteenth  Irrfure. — (13.) 

2.  Percussions  produced  by  the  gun  upon  its  carriage.  Determination  of 

the  amount  of  percussion  of  the  breech  upon  the  elevating  screw,  and 
of  that  of  the  trunnions  upon  the  trunnion  holes  Dis -ussion  of 
points  relative  to  the  effects  produced.  Influence  of  the  elevation ; 
of  the  dimensiooa  of  the  gun,  and  of  the  proportion  of  its  weight  to  that 
of  tlie  entire  apparatus. 

Effect  of  tlie  elasticity  of  tho  different  parts  of  the  apparatus.  It  diminish ee 
the  wear  of  the  parts  struck,  and  renders  it  necessary  to  take  into  account  the 
velocity  of  the  parts  striking. 

Fourteenth  Loture.— (14.)  Effects  of  powder  in  mines.  Historical  notice*. 
Dimensions  of  the  boxes  containing  the  powder.  Considerations  on  the  effects 
of  tlie  expansion  of  the  gases  in  an  indefinite  or  limited  compressible  medium. 

Definitions  having  reference  to  craters  and  chambers  of  mines.  Ordinary 
charge  of  the  chamber.  The  old  rule  for  minors ; its  entire  alteration.  Table 
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relating  to  different  kinds  of  medium.  Overcharged  chamber.  Overcliarged 
chamber  or  “ camoudet.”  Limit  of  the  e fleets  of  compression  which  result  from 
the  action  of  the  chambers.  Use  of  gun  cotton.  Considerations  on  the  effects 
of  the  petard.  Dimensions  of  the  cavity  reserved  for  the  powder.  Means  em- 
ployed or  proposed  to  diminish  the  charge  of  powder  proportioned  to  a given 
effect. 

SECOND  SECTION.— MOTION  OF  PROJECTILES  IN  SPACE. 

Fifteenth  Lecture. — (15.)  Science  of  projectiles.  Historical  notice?.  Utility 
of  an  acquaintance  with  the  laws  of  the  motion  of  projectiles  in  a vacuum. 
Definitions  relating  to  the  trajectory.  Differential  equations  of  the  motion  in 
vacuo.  Equation  of  the  trajectory.  Inclination  of  its  elements.  Velocity  of 
the  projectile  at  any  one  point  Duration  of  its  passage.  Determination  of  the 
range  and  of  the  angle  of  greatest  range.  Relations  between  the  ranges ; the 
initial  velocities;  and  the  angles  of  projection.  Examination  of  the  cases 
where  the  theory  of  the  parabola  is  applicable. 

Preliminary  ideas  on  the  resistance  of  fluids;  difficulties  inherent  In  this 
question.  Approximative  formula  of  the  resistance,  established  by  the  help  of 
the  principle  of  active  forces ; circumstances  not  taken  into  consideration  by  it 

Sixteenth  Lecture. — (16.)  Experiments  relating  to  the  determination  of  the 
resistance  of  the  air. 

1.  Case  of  small  velocities.  Rotatory  apparatus;  results  furnished  by 
them  in  the  case  of  thin  planes;  their  essential  defect.  Apparatus 
with  rectilinear  movement.  Mean  value  of  the  co-efficient  of  the 
theoretical  resistance  in  the  case  of  thin  planes;  modification  of  this 
value  for  the  case  of  spheres,  Ac. 

8.  Case  of  great  velocities.  Direct  determination  of  the  resistance  of  the 
air  by  the  aid  of  the  holistic  pendulum.  Experiments  of  Hutton, 
their  results.  Experiments  made  at  Metz  in  1839  and  1840.  General 
expression  of  the  resistance  baaed  upon  the  total  of  the  results  obtain- 
ed. and  containing  a function  of  the  velocity  in  threo  term?.  Search 
after  a function  in  two  terms  fit  to  replace  in  each  particular  case  the 
general  expression. 

Seventeenth  Lecture. — (17.)  Theory  of  the  motion  of  projectiles  in  tlio  air. 
Differential  equations  of  the  motion.  Hypothesis  on  the  relation  of  the  element 
of  the  trajectory  to  its  projection.  Calculations  based  on  this  hypothesis,  and 
leading  to  the  final  equation  of  the  arc  of  the  trajectory.  Inclination  of  the 
element  of  the  trajectory.  Velocity  of  the  projectile  at  a given  point.  Dura- 
tion of  the  passage. 

Eighteenth  Lecture. — (18.)  Examination  of  the  functions  employed  in  the 
formulas  of  the  science  of  projectiles.  Formation  of  the  balistic  coefficient, 
and  the  series  contained  in  the  functions.  Relations  of  the  series  and  the  func- 
tions to  each  other.  Arithmetical  tables  designed  to  give  their  values.  Deter- 
mination of  the  relation  of  an  arc  of  tho  trajectory  to  its  projection.  Error  re- 
sulting from  the  introduction  of  the  constant  relation  in  balistic  calculations. 

Nineteenth  Lecture. — (19.)  Application  of  balistic  theories  to  tho  movement 
of  projectiles  thrown  at  great  angles.  Analysis  of  tho  trajectory,  and  deter- 
mination of  all  the  circumstances  of  the  movement.  T ajectory  of  shells  con- 
sidered as  a single  arc.  Solution  of  several  problems  involved  in  this  hypoth- 
esis. Determination  of  tho  range.  Velocity  corresponding  to  a given  range 
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and  angle  of  projection.  Anglo  of  projection  corresponding  to  i known  initial 
Telocity  and  range.  Anglo  of  greatest  range.  Variation  of  the  velocity  of  the 
projectile  during  tho  whole  of  its  passage.  Limit  of  velocity  of  projectile* 
falling  vertically  in  the  air. 

1 \oentidh  Lecture. — (20.)  Application  of  holistic  theories  to  the  motion  of 
projectiles  thrown  at  low  angle*.  Case  where  the  relation  of  tlie  arc  to  its  pro- 
jection can  bo  supposed  sensibly  equal  to  unity.  Problems  relativo  to  direct 
fire;  distinction  established  between  the  angle  of  projection  and  the  angle  of 
fire.  In  ordinary  cases  in  practice  the  angle  of  fire  is  very  nearly  independent 
of  the  height  of  the  object  aimed  at.  Relations  between  the  angle  of  projection! 
the  angle  of  elevation  of  the  object  aimed  at,  and  the  angle  of  descent. 
Problems  relating  to  plunging  fire.  (Ricochet  fire.)  Determination  of  the  initial 
velocity  and  the  angle  of  projection  for  a projectile  which  has  to  pass,  firstly, 
through  tw’o  given  points;  secondly,  through  one  given  point,  the  trajectory 
having  at  this  point  a known  direction.  Case  of  practical  impossibility. 

Twenty -Jirst  Lecture. — (21.)  Relations  between  the  velocities,  tho  spaces 
traversed,  and  the  durations  of  passage  in  the  rectilinear  movement  of  prqjeo* 
tiles.  They  ore  applicable  to  direct  fire,  and  are  intlej<endent  of  the  function  of 
the  velocity  which  enters  iuto  the  expression  of  the  resistance  of  tho  air.  Case 
where  the  resistance  of  tho  air  can  be  supposed  proportional  to  the  square  of  lire 
velocity.  Establishment  of  holistic  formulas  in  thia  hypothesis.  Application 
of  the  formulas  to  the  resolution  of  ono  of  tho  problems  connected  with  a 
plunging  fire.  Cotn|>ari8on  of  the  results  obtained  with  those  arrived  at  by  the 
use  of  general  formulas.  Indication  of  methods  applicable  to  the  resolution  of 
soveral  questions  in  projectiles. 

Twenty-second  Lecture. — (22.)  Examination  of  disturbing  causes  which  influ- 
ence tli©  motion  of  project  ilea 

1.  Disturbing  causes  acting  on  the  projectile  during  its  passago  through  the 

bore.  Impcrfoctions  of  form,  such  as  want  of  straightness  in  the  bore, 
faulty  position  of  the  line  of  sight  and  tho  trunnions. 

Influence  of  tho  windage  of  the  projectile  and  of  the  percussions  which  re- 
sult from  it  Deviation  from  the  original  direction ; its  consequence 
in  the  different  kinds  of  fire.  Effect  of  tho  recoil  and  the  vibrations 
of  the  barrel  in  the  fire  of  small-arms. 

Influence  of  tho  various  causes  which  arc  capublo  of  modifying  tho  initial 
velocity. 

2.  Disturbing  causes  acting  upon  the  projectile  during  its  passage  through 

the  air.  Influence  of  the  rotatory  motion  which  results  from  the  last 
percussion  within  the  bore.  Effects  of  the  eccentricity  of  projectiles. 
Case  where  the  rotation  occasions  no  deviation.  Influence  of  the 
proximity  of  the  gro  ind.  Deviation  produced  by  the  wind  (air  in 
motion.)  Influence  of  atmospheric  changes. 

• THIRD  SECTION. — MOTION  OP  CAURIAGE& 

7\ocnty-0iird  Lecture. — (23.)  Importance  of  the  question.  Preliminary  ideas. 
Resistance  due  to  the  motion  of  a carriage  and  determination  of  the  effort  neces- 
sary for  drawing  it  in  the  case  of  uniform  motion.  Two-wheeled  carringo  on 
level  ground;  the  effort  of  draught  in  a direction  parallel  to  tho  ground ; first, 
resistance  referable  to  the  friction  of  tho  wheels  on  the  axle;  secondly,  resist- 
ance referable  to  their  revolution  upon  the  ground.  Influence  of  the  weight  of 
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(he  carriage.  Advantage  of  largo  wheels  over  small  one*,  demonstrated  in  the 
two  cases  of  a yielding  soil  and  a hard  soil  scattered  over  with  obstacles.  Ex- 
pression of  the  poorer  of  draught  necessary  to  overcome  the  two  resistances 
united. 

Teoenty-fourlh  Lecture. — (14.)  General  expressions  of  the  effort  of  draught 
necessary  for  two-wbccled  and  four-wheeled  carriages ; case  of  a locked  wheel. 
Influence  of  tho  direction  of  the  traces  and  of  the  inclination  of  the  ground 
upon  the  draught.  Advantage  of  rolling  over  dragging  for  the  transport  of 
burdens.  Examination  of  resistances  which  are  developed  in  the  passage  thorn 
repose  to  motion.  Considerations  on  the  position  of  tho  fillet  in  the  box,  and 
determination  of  the  co-efficient  of  friction  for  the  case  of  the  revolution  of  the 
wheel  about  tho  axle. 

Influence  of  the  length  of  the  nave  on  the  frictions  when  the  axle  is  thrown 
oot  of  a horizontal  position. 

Twenty- fifth  Lecture.— (26.)  Turning  of  carriagos  considered  successively  in 
the  case  of  two-whee'ed  and  four-wheolod  carriages.  Center  and  angle  of  the 
turn  in  four-wheeled  carriages.  Calculations  of  the  angle  of  the  tarn  and  of  the 
space  required  by  the  carriage  to  exocute  a half  tnrn.  Examination  of  the 
dimensions  of  the  carriage  which  influence  the  angle  of  the  turn.  Diameter  of 
the  fore-wheels  and  height  of  the  body  of  tire  carriage;  distance  between  the 
wheels  and  breadth  of  the  body  of  the  carriage;  position  of  the  point  of  re- 
union of  its  fore  and  hind  parts  Examination  of  the  circumstances  favorable 
or  unfavorable  to  the  action  of  the  horse.  Relation  between  the  forces  to 
which  he  is  subjected,  and  the  pressure  of  his  feet  on  the  ground.  Sliding  of  the 
feet ; influence  of  tiro  weight  of  the  animal ; of  the  co-eIBciont  of  friction ; and 
of  the  direction  of  the  traces  Lifting  of  the  fore-hand ; influence  of  the  weight 
of  the  home,  and  of  tho  increased  distance  between  the  points  on  which  he 
rests;  of  the  position  of  his  center  of  gravity;  and  of  tho  direction  of  the 
traces. 

Tiemty-mxOi  Lecture. — (20.)  Considerations  on  the  mode  of  action  of  tire 
drsngiit-liorse.  Effect  of  his  weight,  and  of  the  inclination  of  the  traces 
Effort  of  draught  of  which  the  horse  is  capable,  both  momentarily  and  continu- 
ously; results  of  experiments  Composition  of  artillery  harness  Harness  A 
HmoniOrc  (with  shafts  and  cross-bar, ) or  on  tho  French  system ; on  the  German 
system,  with  pole  and  support  Use  and  discontinuance  of  swing  bars  Ar- 
rangement of  the  traces  General  arrangement  of  harness  Bat-saddle. 

SECOND  PART. 

CLASStTIED  ACCOUNT  OP  SMALL  ARMS  AND  OP  ARTILLERY  MATERIAL. 

Tkcenty  Lecturer,  of  uthick  Fourteen  ore  common  to  the  Studente  of  both  Arum 
and  Six  confined  to  Artillery  Studente. 

P1RST  SECTION.— SMALL  ARMS 

Tuenty-ecrenOi  Lecture. — (1.)  Classification  of  small  arms  Arms  not  fire- 
arms Classification  of  hand-weapons  Considerations  on  the  profile  and  out- 
line of  cutting  weapons  Effect  of  the  curve.  Division  of  tho  mass  Form  of 
the  hilt 

Oon aiders tiona  on  the  profile  and  oullino  of  thrusting  weapons 
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Position  of  Uio  center  of  gravity ; form  of  ttio  point.  Description  of  Arms 
other  then  fire-arms  now  in  use.  Sabres  anil  swords.  General  ideas  respecting 
their  component  parts;  Unde,  hilt,  and  scabbard.  Regimental  arms,  Infantry 
sword.  Sword-bayonet  of  the  artillery  and  chasseurs,  cavalry  sword ; peculiar 
requisites.  Sword  of  cavalry  of  reserve,  of  cavalry  of  the  line,  and  of  light 
cavalry.  Horse  artillery  aword.  . i . 

Officers'  and  non-commissioned  officers'  arms.  Cavalry  lance.  Camping  axe. 
Sido-arms  in  use  in  the  navy.  Sword,  piko,  bourding-axe,  dirk. 

Defensive  armor.  Cuirassiers  and  carabineers'  cuirasses.  Cuirass  and  helmet 
of  the  sapper. 

toxnty-aghlh  Lecture. — (2.)  Fire-arms.  Historical  notices.  First  attempts 
In  fire-arms.  Hand  cannons.  Arquebuses,  culvorinea,  Ac.  Poitrinal,  match- 
lock, firelock,  pistol,  and  blunderbuss. 

Means  employed  successively  for  loading  and  ignition  of  the  charge.  Twisted 
match,  wheel-lock,  fiint-lock,  percussion-lock,  (the  two  last  mentioned  here  by 
way  of  note.)  Classified  account  of  fire-arms  now  in  use.  Muskets.  Consid- 
erations on  the  weight  and  principal  dimensions  of  muskets.  Detailed  descrip- 
tion of  the  infantry  muskeL  Action  of  the  Hint  and  the  percussion  lock. 

IWenlpHunlA  Lecture.— (3.)  Comparison  of  the  Hint  and  the  percussion  mus- 
ket Voltigour's,  dragoon's;  and  double- barreled  musket.  Gcndarmorie  and 
cavalry  carbine.  Cavalry  and  gendarmerie  pistoL  Arms  in  which  precision 
of  aim  la  studied.  Means  employed  to  prevent  the  deviations  caused  by  the 
windage  of  the  projectiles  and  their  rotatory  movement  in  the  air.  Diminution 
and  suppression  of  the  windage ; straight  grooves  in  the  barrel,  spiral  grooves, 
rilled  arms  Rotation  of  the  ball  about  its  axis  of  flight 

Principles  of  arrangement  of  rilled  arms.  Charge  of  powder  and  inclination 
of  the  grooves;  two  modes  of  solution,  powerful  charge  and  long  spiral,  weak 
charge  and  short  spiral.  Length  of  the  barrel : conditions  which  determine  it; 
number  and  form  of  the  grooves. 

Thirtieth  Lecture. — (4.)  Loading  of  rifled  arms;  ramming  tho  ball  homo; 
loading  at  the  breech.  Different  methods  tried.  Loading  with  a flattened  bail; 
effect  of  the  flattuning  of  the  ball.  Examination  of  the  successive  improve- 
ments to  which  this  idea  has  served  as  a basis.  Chambered  arms ; use  of  tho 
short  bottom  and  the  patch.  Arms  d tige.  Elongation  of  the  ball;  shortening 
of  tho  spiral  groove ; diminution  of  the  churgo ; advantages  resulting  from  it 
Pointed  cylindrical  ball ; principles  of  its  outline ; effect  of  the  notches  of  the 
bail;  superiority  of  this  projectile  over  tbe  spherical  balls.  Summary  examin- 
ation of  the  different  models  of  rifled  arms  which  have  been  successively  in  use. 
Versailles  rifles. 

'Wall-piece,  pattern  1831.  Common  rifle,  pattern  1842.  Wall-piece,  pattern 
1840.  Bored-up  wall-piece,  pattern  1842.  Pistols  for  officers  of  cavalry  and 
gendarmerie.  Rifles  d tige,  pattern  1846,  and  artillery  carbine  d tige.  Descrip- 
tion of  these  two  arms  Superiority  of  the  rifle  d tape  over  the  arms  for  precise 
aim  previously  adopted.  Trial  relating  to  a new  improvement  in  the  construc- 
tion of  rifled  arms.  Disuse  of  the  "tige."  Ball  with  cup.  Comparative  notice 
of  the  fire-arms  of  the  different  European  powers. 

SSOOHn  SECTION. — PROJECTILES  AND  CANNON. 

Thirty  fir  el  Lecture. — (5.)  Principles  of  construction  of  projectiles. 

Considerations  on  the  snhstsncss  which  may  he  chosen  hr  the  manufacture 
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of  projectiles.  Essential  conditions,  density,  hardness,  tenacity,  cheapness.  Pro- 
jectiles of  stone,  lead,  cast-iron,  iron,  copper,  gun-metal.  Forms  of  projectiles. 

Exterior  form;  conditions  which  servo  to  determine  it  The  spherical  form 
preferable  to  any  other  in  the  actual  state  of  artillery.  Advantage  of  elongated 
projectiles.  Conditions  relating  to  their  use.  First  attempts.  Interior  form 
of  hollow  projectiles ; howitzer  sheila,  bombs,  and  grenades.  Thickness  of  the 
metal ; fuse-hole ; charging-hole  of  naval  hollow  projectiles ; lugs  or  handles  of 
shells  Density  of  projectiles  Recapitulation  of  the  balls;  howitzer  shells; 
shells  and  grenades  in  use,  their  nomenclature,  dimensions,  weight  Cannon- 
balls Clioico  of  metal  and  weights  Different  arrangements  for  tlio  uso  of 
shot,  case-shot,  canister  or  naval  grape-shot  Spherical  case ; conditions  relat- 
ing to  their  us p.  Charge  of  spherical  case.  Bar-shot  Rescue  shells 

Thirfy-saxw^Zecfure. — (£.)  Cannon.  Historical  ideas  on  the  subject  Prin- 
ciple of  arrangement  of  ancient  arms  and  machines  of  war.  Motive  forco  em- 
ployed ; its  inferiority  compared  to  that  furnished  by  the  combustion  of  powder. 
Earliest  cannon. 

Historical  view  of  the  different  systems  of  ordnance  which  hare  been  success* 
ively  in  use  ia  France. 

1.  Cannon.  Calibrca  in  uso  in  the  ICth  century.  Edict  of  Blois,  1512.  Can- 
non employed  in  tlio  reign  of  Louie  XIV.  Regulation  of  1132.  System  of  Val- 
lierv.  Modifications  introduced  by  GribeauvaJ  in  1165.  Cannon  of  the  year  XI. 
Cannon  in  use  at  the  preseut  day. 

2.  Ordnance  adaptod  to  hollow  projectiles  Difficulties  inseparable  ton  the 
throwing  of  hollow  projectiles;  first  attempts  Mortars.  Double  fire.  Ancient 
calibres  Mortars  in  use  at  the  present  day.  Stone  mortar.  Howitzers,  their 
first  uso  in  the  French  artillery;  howitzers  of  1165;  of  the  year  XI.  Calibrca 
In  use  at  the  present  dAy.  Considerations  on  tbo  calibres  of  different  kinds  of 
cannon.  Siege,  garrison,  field,  coast,  and  naval  ordnance.  Siege,  garrison, 
field,  mountain,  coast,  and  naval  howitzers.  Mortars  and  stone  mortars  Con- 
siderations on  the  metals  which  may  be  employed  in  the  manufacture  of  cannon 
for  siege,  garrison,  field,  coast,  and  naval  purposes.  Interior  form  of  ordnance. 

1.  Fart  of  the  boro  traversed  by  the  projectile,  transverse  section ; trial  of 

rifled  cannon,  loogiludinal  section. 

2.  Fart  of  the  bore  occupied  by  the  charge ; influence  of  its  form ; the 

spherical,  cylindrical,  truncated  form.  Chambers  of  mortars;  reason 
for  their  adoption.  Cylindrical  and  truncated  chambers ; comparison 
of  their  effects.  Spherical  chamber ; pyriform  chamber : interior  form 
of  the  naval  mortar  a semtUe  (cut  in  one  piece  with  the  bed.)  Cham- 
nor  of  howitzers;  experiments  with  reference  to  their  adoption  for 
field  howitzers  Dimension.  Howitzers  without  chamber.  Chamber 
of  carronades.  Junction  of  tlio  chambers  with  the  rest  of  the  boro : 
form  of  the  bottom  of  the  bore  or  of  the  chamber. 

Tkirty-Oiird  Lecturt. — (7.)  Vent;  its  object,  its  dimensions.  Bushes  inserted 
before  casting,  (iruuti  de  himiere ;)  after  casting,  (grant  it  lumitre.)  Consid- 
erations on  the  position  of  the  vent  relatively  to  tho  charge.  Experiments 
made  with  the  infantry  musket,  and  with  24  and  16  pounder  guns 

Arrangement  of  the  vent  in  guns  of  1132;  portfire  dumber.  Vent  of  mor- 
tars Priming  pans  Windage  of  projectiles;  conditions  wbidi  determine  it 
for  the  different  services.  Rules  received  with  respect  to  ancient  guns  Dimsn- 
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sione  in  am  at  the  present  day.  Different  characteristic*  resulting  from  the 
windage  of  projectiles.  Length  of  the  bore.  Question  of  the  length  of  the 
boro  considered  with  reference  to  the  projectile  effect  of  the  powder.  The  length 
of  ordnance  is  determined  bjr  considerations  unconnected  with  this  effect 

Length  of  bore  of  siege  end  defensive  artillery,  of  field,  const,  and  naval 
guns.  Length  of  bore  of  mortars,  and  of  the  stone  mortar.  Length  of  bore 
of  howitzers.  Thickness  of  metal  and  external  outline.  Cannon : — Theoretical 
determination  of  the  external  outline  necessary  for  resistance  to  the  effect  of  the 
gases  of  the  powder.  Co-ofllciont  of  resistance,  its  value  in  the  guns  in  use. 
Thickness  in  tbo  chase  necessary  for  resistance  to  the  percussions  of  the  pro- 
jectile. 

Swell  or  moulding  of  the  muzzle.  Thickness  at  the  position  occupied  by  the 
trunnions.  Thickness  of  metal  of  the  different  systems  of  cannon  which  have 
been  successively  in  use  in  France.  Thickness  of  metal  in  howitzers.  Form 
resulting  from  the  diminution  of  internal  diameter,  at  the  position  occupied  by 
the  chamber.  Exceptional  form  of  tho  siege  howitzer.  Outline  of  the  interim 
of  mortars. 

Thirty-fourth  Lecture. — (8.)  Line  of  sight;  its  object  and  arrangement.  Con- 
siderations on  the  iuolinatiou  of  the  line  of  sight  relatively  to  the  axis  of  (he 
gun.  Trunnions;  object  and  arrangement  of  trunnions  and  their  shoulders. 
Position  of  trunnions  relatively  to  the  center  of  gravity  of  the  gun.  Preponder- 
ance of  the  breech  over  the  chase;  manner  of  estimating  it;  preponderance 
allowed  in  the  different  guns  in  use.  General  principle  serving  as  the  basis  for 
its  adoption.  Position  of  trunnions  relatively  to  the  axis  of  guns.  Reasons  for 
their  depression ; circumstances  which  cause  it  to  vary.  Trunnions  of  mortars ; 
their  reinforces.  Dolphins  of  ordnance.  Weight  of  ordnance ; necessary  rela- 
tion between  the  weight  of  a gun,  and  the  quantity  of  movement  of  Its  projec- 
tile. Conditions  serving  to  determine  the  weight  of  the  different  species  of 
cannon,  howitzers,  and  mortars  in  use.  Examination  of  the  weights  adopted 
for  the  pieces  of  ordnance  of  all  sorts,  which  have  been  successively  employed. 
General  recapitulation  of  the  different  species  of  ordnance  in  use.  Nomencla- 
ture. Dimensions,  weight  Land  artillery.  Siege,  garrison,  and  field  guns. 
Siege,  garrison,  field,  and  mountain  howitzers,  mortars,  and  stone  mortars. 
Naval  artillery.  Cannon,  earro nodes,  howitzers,  mortars,  stone  mortar,  blun- 
derbuss. Observations  on  ordnance.  Exceptional  ordnance.  Vlllantroy's 
howitzers.  Belgian  mortar  of  60  c.,  Ac.  Description  of  the  artillery  petard. 

THIRD  SECTION. — WAR  AXD  SIOXAL  ROCKETS. 

Thirty-fifth  lecture. — (9.)  Historical  ideas  on  the  subject  Cause  of  the  mo- 
tion of  rockets.  Their  exterior  nnd  interior  form.  Relation  which  should 
exist  between  the  law  of  generation  of  the  gases  and  the  orifice  for  their  escape. 
Measure  of  the  tension  of  the  gases  in  rockets.  Results  of  experiments.  Mo- 
tion of  the  rocket.  Variation  of  the  velocity  during  its  passage.  Means  of 
regulating  the  motion;  effect  of  the  directing  stick.  Influence  of  the  wind, 
npon  the  trajectory  of  the  rocket. 

Description  of  rockets  in  use. — 1st  War  rockets;  calibre*  employed;  body 
of  the  rocket;  arrangement  of  tlie  stiok.  Projectiles  fitted  to  the  bead  of  tbo 
rocket ; rockets  without  stick.  2d.  Signal  rackets ; their  calibres  and  compo- 
sition. 
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FOURTH  SECTION. — CARRIAGES. 

Thirty-eixlh  Lecture. — (10.)  Historical  ideas  on  the  subject  Arrangements 
originally  in  use  for  the  service  of  ordnance.  Successive  improvements.  Car- 
riages on  wheels.  Introduction  of  limbers.  General  conditions  which  gun- 
carriages  should  satisfy. 

General  principles  of  their  construction : — 1st  With  reference  to  the  act  of 
firing.  2dly.  With  a view  to  transport 

Mortar  carriages.  Particular  requisites.  Description  of  tho  carriages  in  use. 
Siege  carriages;  particular  conditions.  General  arrangement  of  ancient  siege 
carriages.  Detailed  description  of  the  present  siege  carriage  and  its  limber;  its 
weight  and  different  characteristics.'  Field  carriuge ; particular  requisites ; gen- 
eral arrangement  of  tbo  carriages  employed  before  1765.  Field  carriages  of  the 
system  of  Gribeauval ; its  defects.  General  arrangement  and  detailed  descrip- 
tion of  the  present  field  carriage  and  of  its  limber.  Weight  and  different  char 
actoristica.  Mountain  carriages ; particular  requisites ; description  of  the  car- 
riage and  of  the  arrangement  of  its  shafts  (limoniere.) 

Thirty-eeventh  Lecture. — (11.)  Garrison  and  coast  carriages;  particular  requi- 
sites; objoctof  the  platform  for  tho  two  systems;  its  principal  dimensions;  posi- 
tion of  the  pintle  or  working  bolt  (cheviOe  ouvriire.)  General  arrangement  of 
ancient  garrison  and  coast  gun-carriages.  Description  of  the  present  garrison 
carriage ; change  of  tho  carriage  into  a movable  one  on  four  wheels ; weight 
and  different  characteristics.  Replacement  of  the  platform  by  a directing  tran- 
som bed  under  certain  circumstances  of  the  service.  Casemate  carriage.  Iron 
carriages:  inconveniences  of  this  kind  of  construction  for  siege  purposes  and  on 
the  field  of  battle ; its  advantages  for  the  armament  of  coasts.  Description  of 
the  coast  carriage  actually  in  use ; weight  and  different  characteristics.  Naval 
carriages ; particular  requisites.  General  arrangement  of  naval  carriages  in  use. 
Carriage  on  four  small  wheels  for  cannon.  Bracket  carriage  (a  echantignellc.) 
and  carriage  with  double  pivot  platform  for  howitzers.  Corronade  carriage. 
Mortar  bed,  cast  in  one  piece  with  the  mortar,  (a  plaque.)  Exceptional  methods 
of  construction.  Depressing  gun  carriages  for  a very  plunging  fire.  YiUan- 
trov’s  howitzer  beds,  those  of  tho  Belgian  mortar  of  60  a,  Ac. 

FIFTH  SECTION. — CARRIAGES  AND  OTHER  PARTS  OF  AN  ARTILLERY  TRAIN.  ARTIL- 
LERY OF  FOREIGN  POWERS. 

Thirty-eighth  Lecture. — (12.)  Battefy  carriages.  Ammunition  wagon.  His- 
torical ideas  on  the  subject.  Requisites  for  carriages  used  for  the  transport  of 
munitions  of  war.  General  arrangement  and  description  of  tho  present  ammu- 
nition wagon.  Principles  of  arrangement  of  the  ammunition  chest.  landing 
of  the  chest  with  munitions  of  various  kinds.  Mountain  ammunition  chest 
Loading  of  the  chest  with  howitzer  ammunition  and  infantry  cartridges. 

Battery  wagon ; object  of  this  carriage;  patterns  successively  adopted.  De- 
scription of  the  wagon,  pattern  1833.  Field  forge;  object  of  this  carriage. 
Description  of  the  forge  in  use.  Arrangement  and  play  of  the  bellows.  Moun- 
tain forge.  Description  and  loading  of  it. 

Thirty-ninth  Lecture. — (13.)  Park  carriages  and  machines. 

Park  wagon.  General  arrangement  and  description  of  the  park  wagon  and 
hs  limber.  Carriages  destined  to  tho  transport  of  heavy  burdens.  Ancient 
gun  wagon.  Truck.  Block  carriage.  General  arrangement  and  description 
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of  the  carriage.  Siege  cart ; iU  object  and  description.  Devil  carriage*.  Ar- 
rangement of  tbo  ancient  devil  carriage*  with  perch  and  with  screw.  Devil 
carriage  with  roller.  Description  of  the  carriage  and  of  Its  mechanism.  Gin. 
General  arrangement  of  the  different  pattern*  successively  employed.  Descrip- 
tion of  the  gin  at  present  in  use.  Ilandscrew ; its  use,  general  arrangement, 
and  description. 

FntirOi  Lecture. — (14.)  Pontoon  equipages.  Conditions  which  military  pon- 
toon equipages  should  satisfy.  Considerations  on  the  nature  of  the  supports  to 
be  employed.  Reserve  pontoon  equipage.  Boat  of  the  reserve  equipage ; its 
general  form  and  dimensions.  Description  of  tho  boat  and  skiff ; use  of  the 
bust  for  navigation ; its  weight  and  different  properties. 

Tackle  and  machines  employed  lor  bridge-making.  Balks,  moorings,  chesses, 
blocks,  and  balk  collar.  Framework,  with  movable  bead;  different  kinds  of 
piles.  Moans  of  anchorage.  Common  anchor ; its  properties.  Anchor  basket 
and  chest.  Buoy.  Cordage.  Ideas  on  its  arrangement  and  on  the  measure 
of  its  resistance.  Capstan.  Windlass.  Tackling,  llundscrew.  Pile  driver. 
Hand  rammer.  Grapnel  and  hooks. 

General  arrangement  of  the  boat  carriage.  Description.  Its  weight  and 
properties.  Light  equipage. 

fbrty-Jirst  Lecture. — (15.)  General  ideas  on  the  artillery  of  the  different  Eu- 
ropean powers,  and  comparison  with  the  French  material. 

Ordnance;  description,  species,  and  calibreA  Gun-carriages,  carriages,  and 
other  parts  of  tho  train.  General  arrangement ; facility  of  movement ; modes 
of  harnessing,  Ac. 

SIXTH  SECTION. — DETAILS  OF  CONSTRUCTION  Of  GUN  CARRIAGES  AND  ARTILLERY 
CARRIAGES,  AND  MEANS  OF  PRESERVATION  OF  MATERIAL. 

Fbrty-sec/md  Lecture, — (16.)  Knowledge  of  woods.  Preliminary  ideas.  Struct- 
ures and  general  projiertics  of  woods.  Diseases  and  defects  of  woods.  Descrip- 
tion and  properties  of  the  principal  substances  employed  in  the  construction  of 
the  material ; uses  to  which  the  different  kinds  of  wood  arc  specially  destined. 
Selection  of  standing  timber ; felling;  transport;  reception  of  woods;  cubatura 
Catting  up  in  large  and  smidl  sizes.  Observations  on  the  shrinking  of  wood. 
Preservation  of  woods.  Drying  in  the  air.  Round,  squared,  and  blocked-o«U 
timber.  Preservation  in  store;  preservation  in  water.  Steeping.  Influence 
of  the  contact  of  woods  with  other  woods,  and  with  metals. 

FWiy-third  Lecture.— ( 17.)  General  considerations  on  the  substances  employed 
in  the  manufacture  of  gun  and  artillery  carriages.  Different  properties  of  metals. 
Choice  of  kinds  of  wood ; effect*  of  their  being  dried.  Classified  account  of 
axle*  and  whook.  Axles ; substance  employed,  their  forms  and  dimension*. 
Wheels;  essential  requisites.  Importance  of  the  elasticity  of  wheels.  Effect* 
of  the  dialling  of  a wheel,  form  of  the  spokes,  coupling  of  the  spokes  with  the 
nave  and  the  felloes.  Tires.  Form  and  number  of  the  felloes  determined  *>7 
the  offeota  of  the  drying.  Form  of  the  nave.  Wheel-boxes. 

Furty-fourlh  Lecture, — (18.)  Means  employed  for  the  connection  of  the  piece* 
which  enter  into  the  composition  of  gun-carriage*,  carriages,  and  other  furni- 
ture of  the  train.  Kails,  clinch  nails,  rivets,  bolts,  screws,  Ac.  Examination  of 
the  joinings  employed  in  the  construction  of  gun-carriages,  carriages,  and  oilier 
Amiture  of  the  train. 
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General  principles  Joinings  of  gun-carriages.  Joint  plates  (“nmdelfej  dW 
eerrMagt.'')  Mortar  beds,  siege,  Hold,  and  garrison  carriages 

Fbriy-fifth  Lecture. — (19.)  Joining  of  other  carriages  and  furniture.  Hind 
parts,  ammunition  wagon,  battery  wagon,  forgo,  park  wagon,  block  carriage, 
cart,  deril  carriage,  and  drays  Boat  and  wherry.  Fore  parts,  particular  requi- 
sites Fore  parts  of  the  field  and  siege  carriage,  of  the  park  wagon,  devil  car- 
riage, and  drays.  Barrels  and  cases 

Ftcrty-etcth  lecture. — (20.)  Means  employed  for  the  preservation  of  the  ma- 
terial. Cost  price  of  the  principal  parts  of  the  material.  Ordnance,  project- 
iles, powder,  carriages,  and  other  ftimiture  of  the  train.  Small-arms  Pres- 
ervation of  ordnance  In  gun -metal  and  cast-iron.  Preservation  of  projectiles 
Formation  and  counting  of  piles  Rust-doaning  machine.  Preservation  of 
gun-carriages,  carriages,  and  other  (brnituro  of  the  train.  Different  methods 
of  stacking  in  use.  Preservation  of  powder  and  made-up  ammunition ; stack- 
ing in  powder  magazines  Means  proposed  for  avoiding  the  danger  of  explo- 
sion. Preservation  of  small-arms  Armories  Preservation  of  iron  and  cut 
wood.  • 

• ' oqoiri  • ■».**<-■  3-  .1 »sz* 

THIRD  PART. 

• 

rout  or  ORDNANCE  AND  PORTABLE  FIRE-ARMS  EFFECTS  OF  PROJECTILES 

Forty-seventh  Lecture. — (I.)  Firo  of  ordnance.  Kinds  of  fire  in  use  with  ord- 
nance. Choice  of  charge*  of  powder.  Charges  of  powder  formerly  in  use; 
their  progressive  reduction.  Charges  of  field,  siege,  garrison,  coast,  and  ships’ 
Cannon ; of  bowitxers  and  mortars 

Arrangement  of  the  charge.  Shot  cartridge  for  field  guns  Loading  of  the 
other  kinds  of  guns  of  howitzers  mortars  »nd  the  stone  mortar.  Loading  lor 
fire  with  red-bot  shot  Armaments  for  the  servioe  of  ordnance.  Methods  of 
igniting  the  charges  of  powder ; tubes  formerly  in  use,  friction  tubes  Percus- 
sion system ; Swedish  tube.  Ignition  of  the  charge  of  hollow  projectiles  fuse* 
of  hollow  projectiles  fuse  with  several  pipes  for  tho  firo  of  spherical  case,  band 
grenade  lino.  Rapidity  of  fire.  Laying  of  ordnance.  Principal  methods  of 
laying  gnns ; laying  them  by  the  help  of  the  lino  of  sight  Determination  of 
the  elevation.  Instruments  in  use  to  obtain  elevations.  Negative  elevations 
means  of  using  them.  Laying  guns  for  fire  parallel  to  the  ground ; for  breach- 
ing fire  at  a short  distance. 

Fbriy-cighth  Lecture. — (2.)  Determinations  of  elevations  by  experiment ; con- 
struction of  practice  tables.  laying  guns  when  the  axis  of  the  trunnions  is 
not  horizontal  Laying  guns  with  the  help  of  the  plumb-line  and  quadrant; 
plunging  fire,  rectification  of  the  aim. 

Fire  of  mortars  moans  for  directing  it  in  use ; use  of  pickets  of  the  tins 
of  the  quadrant  Laying  pieces  In  the  case  of  a defective  platform.  Meant 
of  laying  them  for  night-firing.  Laying  naval  ordnance;  use  of  tho  front  sight 
Initial  velocities  of  projectiles  with  the  different  chargee  in  use.  Angles  of 
right,  and  point-blank  ranges  of  ordnance.  Ranges  at  different  sights.  Maxi- 
mum ranges. 

Forty -ninth  Lecture. — (3.)  Probabilities  in  the  fire  of  ordnance ; known  laws 
foots  ascertained  by  experiment  Distribution  of  projectiles  over  an  object 
aimed  at  of  indefinite  extent  Mean  point  of  impact  Fire  of  canister;  effect* 
of  the  dispersion. 
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fire  of  sphorical  case.  Effects  of  tho  bunting  of  the  projectile ; dispersion 
of  the  balls  and  of  the  explosions.  Fire  of  tbo  stone  mortar ; use  of  mortars 
lor  the  sumo  purpose. 

Fire  of  small  arms : charges  of  powder  adopted.  Ball  cartridge.  Initial 
velocities  of  balls  with  the  different  arms.  Angles  of  sight  and  point-blank 
ranges.  Rules  for  fire  according  to  distances,  for  muskets,  carbines,  and  pistols. 
Fire  of  rifled  arms ; use  of  the  tangent  scalo.  Probability  of  tho  fire  of  small- 
arrns;  comparison  of  arms  with  smooth-bored  and  rifled  barrels.  Different 
means  employed  for  tho  estimation  of  distances. 

Fiftieth  Lecture. — (4  ) Effects  of  projectiles  on  the  different  substances  fired 
aL  Effects  of  concussion  and  penetration.  Effects  on  earth.  Theory  of  the 
penetration  of  a projectilo  into  a resisting  medium.  Formula  to  express  the 
penetration,  based  on  the  results  of  calculation  and  experiment.  Effects  of 
penetration  into  wood.  Effects  on  metals,  cast-iron,  iron,  lead.  Effects  on 
masonry  and  on  rode.  Application  to  a breaching  fire  delivered  in  a regular 
direction  relatively  to  tho  revetment  Effects  of  tho  shock  of  projectiles  upon 
living  bodies.  Effects  of  hollow  projectiles  bursting  in  different  media ; earth, 
wood.  Method  of  bursting  employed  against  troops. 

Effects  of  spherical  case.  Incendiary  offsets.  Effects  of  war  rockets.  Ex- 
plosive rockets.  Incendiary  rockets.  Effects  of  concussion. 

FOURTH  PART. 

TRACE  AND  CONSTRUCTION  OP  BATTERIES. 

Six  Lectures,  common  to  the  Students  of  loth  Arms. 

F\fty- first  Lecture. — (1.)  Definitions.  Meaning  attached  to  the  word  “ bat- 
tery.” Different  denominations  given  to  batteries:  first,  according  to  the  dr- 
eumstances  of  the  war  in  which  they  are  employed ; secondly,  according  to 
their  mode  of  construction ; thirdly,  according  to  the  kind  of  ordnanoe  with 
which  they  are  armed ; fourthly,  according  to  the  kind  of  fire  for  which  they 
are  intended ; fifthly,  according  to  the  direction  of  their  fire. 

Principles  of  construction.  General  considerations  on  the  elements  which 
constitute  the  different  kinds  of  batteries  which  have  reference  to  them.  Epaul- 
ment ; its  length,  height,  and  thickness  in  different  cases.  Bection  of  the  epaul- 
ment.  Ground-plan  of  the  epanlment  of  the  different  kinds  of  batteries;  re- 
turns at  its  extremities.  Case  where  tho  battery  is  in  advance  of  a parallel. 
Epaulment  with  redans ; its  traoo. 

Embrasures  opened  in  tho  epanlment;  their  construction  in  different  cases; 
slope  of  the  bottom ; interior  opening ; exterior  opening ; form  of  the  cheeks. 

GenouilUre ; fixing  of  its  height  for  the  different  kinds  of  fire.  Limit  of  the 
obliquity  of  tho  embrasurea 

Fifly^econd  Lecture. — (2.)  Terre-Plein ; its  position  relatively  to  the  ground ; 
its  length  for  the  different  kinds  of  batteries.  Disposition  of  the  part  unoccu- 
pied by  tho  platforms.  Terre-plcin  of  garrison,  field,  coast,  and  barbette 
batteries. 

Ditch ; cases  in  which  it  is  employed.  Its  position  with  reference  to  the 
epeulment.  Depth,  breadth,  section,  and  plan  of  the  ditch. 
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Communications  between  the  battery  and  the  works  in  its  neighborhood ; 
parallels  or  trenches;  plan  and  construction.  Communication  between  the 
battery  and  its  ditch. 

Powder  magazine* : their  object.  Discussion  respecting  their  site  and  capacity 
with  a view  to  the  different  kinds  jot  batteries,  viz.,  siege,  garrison,  and  field 
batteries. 

Traverua  of  erownwork  and  garrison  batteries.  Width  between  them  and 
dimensions. 

Ffty-third  Lecture.— (3.)  Details  of  construction.  Different  materials  em- 
ployed In  the  construction  of  batteries.  First,  materials  for  revetments,  fas- 
cines, gabions,  hurdles,  sods,  bags  of  earth,  withy-bonds,  stakes,  4c.  Secondly, 
materials  for  platforms ; hurtoir,  sleepers,  planks,  beams,  pickets.  Construction 
of  revetments  of  different  kinds  omployed  in  batteries.  First,  revetment  of  the 
Interior  slope  of  a battery  upon  the  natural  ground.  Secondly,  revetment 
in  use  when  the  terre-plein  is  more  or  less  sunken.  Ordinary  siege  bat- 
tery, battery  in  a parallel,  battery  in  a erownwork.  Third,  revotment  of  the 
Checks  of  embrasures  in  the  different  cases  mot  with  in  practice ; direct  bat- 
teries with  point-blank  range ; ricochet,  breaching,  garrison,  and  field  batteries. 

Fifty-fourth  Lecture. — (4.)  Construction  of  platforms.  Ordinary  siogo  plat- 
forms, movable  platforms  (a  la  Prvssienne,)  garrison  and  coast  platforms,  ordi- 
nary mortar  platforms,  platforms  for  coast  mortars  of  great  rango.  Peculiar 
Case  where  the  fire  has  to  bo  elevated  or  greatly  depressed.  Construction  of 
the  communications  from  the  battery  to  the  parallel  and  to  its  fosse.  Construc- 
tion of  powder  magazines  in  batteries.  Magazines  of  siego  batteries,  Nos. 
1,  2,  3,  4.  Case  of  breaching  batteries ; garrison  battery  and  field  battery. 
Magazines.  Degree  of  resistance  offered  by  blinded  magazines.  Modifications 
adopted  for  the  strengthening  of  magazines  whoso  construction  is  already  fixed. 

Fifty-fifth  Lecture. — (5.)  Number  of  workmon  to  bo  employed  on  tho  con- 
struction of  the  different  parts  of  batteries:  revetments,  platforms,  communi- 
cations, powder  magazines.  Earthworks. 

Duration  of  tho  total  labor  necessary  for  the  construction  of  each  kind  of 
battery.  Duration  of  tlie  duty  for  tho  different  parts  of  the  personnel  employed 
upon  the  construction;  officers,  gunners,  assistants.  Definitive  number  of 
Workmen  necessary  for  tho  construction  of  tho  different  kinds  of  batteries. 
Tools  of  different  kinds. 

Simultaneous  execution.  Preliminary  operations.  Reconnaissance.  Pro- 
longations. Sketch  of  the  plan  of  a battery.  Formation  of  tho  working  party. 
Transport  of  materials.  Plan  of  tho  battery.  First,  battery  having  its  terre- 
plein  on  the  level  of  the  ground.  Disposition  of  the  working  party.  Work 
of  tbo  first  night,  of  tho  following  day,  of  the  aocond  night.  Second,  a bat- 
tery sunk  outside  a parallel.  Third,  battery  in  a parallel  or  trench  of  some 
kind  already  established.  Day  labor,  night  labor. 

(4.)  Particular  case  of  erownwork  batteries. 

Ffiy-sixih  Lecture. — {6.)  Exceptional  constructions.  Blinded  batteries  for 
cannon  or  howitzers;  for  mortars.  Batteries  of  earth-bags.  Batteries  on 
stony  ground,  on  the  rock,  or  marshy  soil.  Floating  batteries.  Construction 
on  sites  deficient  in  space.  Case  where  the  fire  of  tho  place  is  too  dangerous. 
Coast  batteries.  General  arrangement. 

Instruction  preparatory  to  working  at  the  plans  of  batteries.  (Course.) 
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FIRTH  RAM. 

. . UNIFORM  0 ROAR  LA  ATI  OK  AND  SERVICE  OR  THE  ARTILLERY. 

Ten  lecture*  common  to  Student*  of  both  Arm*. 

FIRST  BSCTIOK. — UNIFORM  ORGANIZATION  OF  THE  ARTILLERY. 

Fifty-teeenth  Lecture.— (1.)  Historical  resumA  Progress  of  modern  artillery, 
from  its  origin  down  to  our  time.  Artillery  of  Charles  VII.  and  of  Louis  XL 
Progress  under  Francis  I.  Effects  of  the  wars  of  religion.  Edict  of  Bloia, 
1571.  Improvements  by  Sully.  Creation  by  Gustavus  Adolphus.  State  of  the 
artillery  under  Louis  XIV.  Employment  of  artillery  on  the  'field  of  battle  at 
the  commencement  of  the  18th  centrary.  Regulation  of  1732.  Introduction 
of  howitzers  into  tho  French  artillery.  Regimental  pieces.  Progress  of  the 
artillery  in  Prussia  end  in  Austria  in  the  Seven  Tears’  War.  Reorganization 
of  the  French  artillery  in  1765.  Resume  of  tho  improvements  owing  to  Gri- 
besuval  System  of  tho  year  XL  Present  system. 

Historical  ideas  on  tire  personnel  of  the  artillery.  State  of  the  personnel  at 
the  commencement  of  the  use  of  fire-arms.  Masters  and  grand-masters  of  th* 
artillery,  Ac.  Personnel  employed  originally  on  the  service,  and  the  guard  of 
ordnance  Creation  by  Louis  XIV.  Account  of  the  successive  modifications 
In  the  personnel  from  this  epoch  down  to  1765.  Organization  of  1765.  Horae 
Artillery.  Pontoneers.  Artillery  train.  Artillery  of  the  Imperial  Guard.  Or- 
ganization of  1829.  Present  state  of  the  personnel.  Regiments  of  artillery. 
Composition  of  the  personnel  of  the  different  kinds  of  batterios.  Companies 
of  pontoneers,  workmen,  armorers,  veteran  gunners.  Driver-corps  (“  train  de 
pare.")  Naval  artillery. 

Fifty-eighth  Lecture. — (2.)  Committee  and  central  depdt  of  artillery.  Organ- 
ization of  artillery  commands  Establishments  for  the  instruction  of  tho  person- 
nel; artillery  schools.  Creation  in  1679.  Present  schools ; personnel  attached 
to  them.  Central  school  of  military  pyrotechnics.  Establishments  for  the 
preservation  of  the  material.  Importance  of  the  material  of  artillery.  Its  state 
in  Franco  at  different  epochs.  Artillery  directions.  Division  of  the  territory 
of  France.  Personnel  of  the  directionA 

Establishments  for  the  manufacture  of  the  material.  Ideas  on  the  subject 
of  their  management  Arsenals ; their  object,  management,  number,  person- 
nel. Forges;  their  object,  management,  districts,  personnel,  inspection. 
Foundries  for  land  artillery;  their  number,  management,  personnel,  inspection. 
Naval  foundries.  Manufactures  of  arms ; their  special  management,  number,  per- 
sonnel, inspection.  Branch  of  the  service  connected  with  gunpowder  and  salt- 
petre. Powder  manufactories  and  refineries;  management,  personnel.  Direc- 
tion of  the  service.  Establishments  existing  in  France.  Percussion  cap  rnanu- 
fhetory. 

•RCOND  SECTION. SERVICE  OF  TOT  ARTILLERY  IN  THE  FIELD.  ORGANIZATION 

OF  TOT  FIELD  ARTILLKRT  TRAIN,  ETC. 

Selection  of  ordnance,  conditions  which  determine  it;  cannon,  howitzers, 
relation  between  them.  Proportion  of  the  number  of  pieces  of  ordnance  to 
that  of  the  combatants  Mean  proportion  received  in  Franoc ; circumstances 
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which  may  lead  to  • modification  of  it  Organization  of  ordnance  in  hatteriea. 
Account  of  the  arrangements  formorljr  adopted.  Present  system.  Distribu- 
tion of  the  batteries  in  tlio  army.  Principles  received.  Application  of  these 
principles  to  the  artillery  train  of  an  army  of  a given  strength.  Infantry  divis- 
ional batteries;  cavalry  divisional  batteries;  reserve  batteries.  Case  of  the 
formation  of  army  corps.  Composition  snd  supply  of  batteries.  Principles 
and  details  of  the  supply  of  batteriee  with-ammunition  lor  the  guns  and  for  the 
troops.  Second  supply  distributed  amongst  tbo  parka 

Fifty-ninth  Lector* — (8.)  Field  parka  Their  composition,  in  carriages  of  all 
kinds.  Application  of  the  principles  to  the  srtillery  train  of  an  army  of  a 
given  strength.  'Approximate  relation  of  the  number  of  the  carriages  and  of 
the  horses  of  the  train  to  that  of  the  pieces  of  ordnance.  Means  of  renewing 
the  supply  of  the  parka 

Personnel  of  the  field  train.  Personnel  of  the  batteries ; working  cnmpaniea 
Companies  forming  part  of  the  train.  Personnel  attached  to  the  parka  Staff. 
Particular  conditions,  having  reference  to  war  in  a mountainous  country.  Se- 
lection of  pieces  of  ordnance.  Proportion  between  their  number  and  that  of 
the  combatants.  Composition  of  some  artillery  trains  employed  in  our  African 
expoditiona  Composition  and  supply  of  the  mountain  battery.  Lading  of  the 
mules.  Composition  of  pontoon  trains.  Reaervo  train,  boats,  wherries,  tackle, 
damages,  snd  horses.  Personnel  of  the  train.  Light  train:  material,  per- 
sonnel. ‘ 

Sixtieth  Lecher*. — (4.)  Marches  of  tho  artillory.  Reception  of  a battery  or 
of  a park.  Precautions  to  be  taken  before  tho  departure.  March  at  a distance 
from  the  enemy.  Order  of  march.  Distribution  of  tbs  personnel;  halta 
Case  of  an  accident  to  a carriage;  ascents;  descents;  deep-bedded  roads; 
passage  through  inhabited  plaoos ; passage  of  bridges ; of  fords.  Passage  over 
ice.  Might  march.  Transport  of  mountain  artillery.  March  of  pontoon  trains. 
Transport  of  the  trains  by  water ; navigation  by  convoys ; by  isolated  boats. 
Transport  of  ordnance,  powder  and  projectiles  in  tho  boats.  Transport  of  artil- 
lery trains  by  see. 

March  in  the  vicinity  of  the  enemy.  Isolated  convoys ; rule  with  reference 
to  their  command;  order  of  march;  general  measures  of  security;  precautions 
to  be  taken  during  halts ; manner  of  receiving  an  attack.  Case  whore  resist- 
ance becomes  impossible ; arrangements  for  the  night. 

• Artillery  in  the  march  with  other  troops.  Order  of  march.  Relation  of  the 
different  corps  to  each  other.  Exceptional  diflicnlties  which  may  occur  on 
marches;  privationa  of  all  kinds;  bad  weather;  bad  atate  of  the  roads;  in- 
stances. March  among  jjigh  mountains;  passes  strongly  occupied  by  the 
enemy;  examples. 

Encampments  end  bivouaca.  Choice  of  ground  convenient  for  a camp;  dis- 
position of  the  artillery  camp.  Establishment  of  artillery  bivouacs.  Disposi- 
tion of  the  park ; precautions  relating  to  the  superintendence.  Different 
measures  to  be  taken  on  arriving  on  the  place  of  encampment  or  of  bivouac. 
Attention  to  be  paid  to  tbe  horses:  special  precautions  for  the  mules  of  the 
mountain  artillery.  Precautionary  measures  variable  according  to  circum- 
stances. 

Sixty-first  Lecture.— (5.)  Artillery  on  the  field  of  battle.  Measures  to  be 
taken  on  arriving  In  the  neighborhood  of  the  enemy. 
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.Choice  of  position*  adapted  for  artillery.  - 

1.  Different  considerations  relative  to  the  ground  to  be  occupied ; form  of 

tlie  ground;  cultivated  lands;  nature  of  the  ground;  cummunics* 

. tions,  ic. 

2.  Position  of  the  artillery  relatively  to  the  enemy. 

. a.  Position  of  the  artillery  relatively  to  the  troops  to  be  supported. 

Execution  of  tbe  fire.  Choice  of  the  different  kinds  of  fire  according  to  tbs 
nature  of  tbe  object  aimed  at  and  the  distance.  Eire  of  cannon,  with  ball, 
with  shot.  Fire  of  field  and  mountain  howitzere.  Fire  parallel  to  the  ground. 

. Use  of  war  rockets.  General  principles  relating  to  the  effects  to  be  pro- 
duced by  artillery,  and  to  the  warmth  of  the  fire.  Proper  uao  of  stores ; their 
replacement.  Use  of  the  prolong.  Arrangements  to  be  made  after  the  en- 
gagement. Spiking  and  uugpiking  of  ordnance. 

Use  of  artillery  in  the  principal  circumstances  of  a campaign.  General  case 
of  an  offensive  - engagement  Fart  played  by  the  artillery  in  supporting  in- 
fantry and  cavalry  marching  to  tbe  attack.  Importance  of  tbe  artillery  for  fid- 
lowing  up  a first  advantage  which  has  been  obtained.  Examples.  Use  of  the 
artillery  in  masses  to  strike  a decisive  blow.  Examples.  Defensive  engage- 
ment 

Disposition  and  use  of  the  artillery  for  the  defense  of  fortified  positions  At- 
tack of  entrenchments.  Reconnaissance.  Disposition  and  use  of  artillery; 
attack  of  lunettes  by  the  gorge.  Examples.  Attack  and  defense  of  villages; 
disposition  of  tbe  artillery  under  these  two  circumstances.  Attack  of  squares. 
Importance  of  artillery  towards  preparing  for  it  Examples.  Defense  of 
squares ; disposition  of  artillery.  Examples.  Case  of  a charge  of  cavalry  upon 
artillery.  Use  of  artillery  in  the  advanced  guard,  in  the  rearguard,  in  a retreat 

Use  of  artillery  in  tho  passage  of  streams.  Examples.  Use  of  artillery  to 
defend  or  force  the  passage  of  valleys  or  defiles  Examples 

THIRD  SECTION. — SERVICE  Or  ARTILLERY  IK  T1IE  ATTACK  AND  DETER SK  Of 
PLACES,  AND  JN  THE  DEFENSE  Or  COASTS. 

Sixty-second  Ltrt ure. — (6.)  Object  to  be  attained  with  the  nse  of  artillery  In 
the  attack  of  places  Selection  of  ordnance,  esnnon,  howitzers,  mortars  Com- 
position of  tho  siego  train.  Method  to  be  followed  in  order  to  determino  it 
Examples  of  trains  employed  In  different  sieges  Carriages  of  the  train.  Sup- 
ply of  tho  giege  train  with  projectiles,  powder,  Ac. 

Personnel  of  the  siege  train ; troops  and  staff.  Transport  of  the  siego  train. 
Horses  to  be  employed.  Limit  in  either  direction.  Employment  of  water- 
courses. Examples.  Establishment  of  tho  train  bafore  the  place.  Encamp- 
ment of  the  artillery  force.  Organization  of  tho  parks.  Workshops,  powder 
magazines,  trench-depdta.  Rules  relating  to  the  direction  of  artillery  works. 

Commanding  officers  of  attack. 

Bixty-Viird  Lecture. — (7.)  Considerations  on  the  different  kinds  of  batteries 
to  be  employed  in  the  attack  of  fortified  places.  Position  of  the  batteries  rela- 
tively to  the  point  to  be  breached.  Direct  battery  within  point-blank  range ; 
enfilading  battery,  for  a plunging  fire,  for  direct  fire  within  point-blank  range, 
for  plunging  fire.  Mortar  batteries.  Composition  of  the  different  kinds  of  bat- 
teries. Position  of  tbe  directing  lines  of  an  enfilading  battery,  relative  posi- 
tions of  the  cannon,  tbe  howrUora,  or  tho  mortars.  Position  of  tho  batteries  rehi- 
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threly  to  the  parallels  and  the  rest  of  the  trenches.  Examination  of  the  cir- 
cumstance* which  affect  the  power  of  a plunging  Are,  command  of  the  work 
orer  the  battery ; distance  between  the  height  of  the  traverses  Slope  of  the 
crest*  of  the  work. 

General  principles  relating  to  the  order  of  the  works  of  the  artillery,  com- 
mencing from  the  opening  of  the  trenches 

Times  for  the  construction  of  the  first  batteries  Batteries  of  the  first  and 
second  parallels  Use  of  field  artillery  to  defend  the  Hank  of  the  attacks 
Replacement  of  the  fire  covered  by  tlie  advance  of  the  works;  batteries  of  the 
third  parallel.  Use  of  vertical  fire.  Mortars  of  15c.  Throwing  of  grenades 
Breaching  and  counter  batteries  Considerations  relating  to  their  position. 
Batteries  in  the  covered  way. 

Case  of  a breach  into  an  interior  work.  Composition  of  the  breaching  and 
counter  batteries  Calibres  to  be  used.  Number  of  pifcoes  of  ordnance. 

Ideas  upon  the  operation  of  arming  batteries.  Precautions  to  be  taken. 
Passage  out  of  the  parallels  or  trenches  March  in  the  trenches ; examples  of 
some  operations  of  this  kind.  Supply  of  the  different  kinds  of  batteries.  Rule 
relating  to  their  daily  sorvice.  Firing  of  siege  batteries.  Opening  of  the  Are. 
Direct  fire  within  point-blank  range.  Plunging  fire.  Fire  of  mortars.  Warmth 
of  the  firo  by  day  and  by  night;  mean  consumption  of  material.  Fire  of 
breaching  batteries  Effects  to  be  produced.  Height  of  the  horixontnl  cutting, 
number  of  the  vertical  ones  Execution  of  the  fire;  fall  of  the  revetment. 
Fire  upon  the  counter  forts  Firo  to  render  the  breach  practicable;  balls,  shells, 
war-rockets,  facts  ascertained  by  experiment. 

Consumption  of  powder  and  projectiles,  length  of  the  operation.  Breaching 
firo  in  a very  oblique  direction.  Fire  upon  masked  masonry.  Breach  into  an 
un  re  voted  work.  Fire  of  counter-batteries  Bombardment.  Case  where  it  can 
be  employed ; manner  of  executing  It 

Occupation  of  the  place ; arrangements  which  must  be  made  by  tho  artillery. 
Case  of  raising  tho  siege.  Cose  of  its  transformation  into  a blockade. 

Sixty-fourth  Lecture. — (8.)  Service  of  artillery  in  the  defense  of  places  Ob- 
ject to  be  attained  with  artillery.  Selection  of  ordnance,  guns,  howitzers,  mor- 
tars. Use  of  war  rockets  and  arms  of  precise  aim.  Field  artillery.  Basis  of 
the  supply  of  fortified  places  Projectiles,  powder,  small-arm*,  various  carriages 
Ptnmmel  of  tho  artillery.  Troops.  Staff. 

Measures  to  be  taken  before  the  siege.  Reconnaissances  Arrangement  of 
the  material.  Organization  of  the  pertonnd,  of  tho  duty  by  local  divisions,  of 
the  workshops  of  all  sorts  Precautionary  armament.  Basis  of  its  organiza- 
tion. Supply  of  ordnance.  Defensive  armament  Genera!  principles  relating 
to  the  armament  of  different  kinds  of  works.  Bastions  cavaliers,  demilunes 
approaches  Ac.  Organization  of  tbo  armament  Traverses  embrasures  gun- 
carriages  to  be  employed.  Powder  magazines  Supplies  Service  of  pieces 

Employment  of  tho  artillery  against  tho  first  works  of  the  besiegers  against 
the  construction  and  armament  of  batteries;  against  the  besieging  artillery. 
Partial  disarmament  in  cose  of  inferiority.  Part  played  by  artillery  in  sorties 
Modification  of  tho  defensive  armament  in  proportion  to  the  progress  of  the 
sttsek.  Last  defensive  armament.  Principles  relating  to  its  disposition.  Arm- 
ament of  the  flanking  part  of  ttio  fortification.  Increased  use  of  vertical  fire. 
Use  of  war-rockets  against  works  in  close  proximity.  Crowning  batteries, 
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cavaliers  of  the  trenches.  Heeds  of  nape,  Ac.  Blinded  batteries.  Condition* 

of  the  establishment.  Defense  of  breaches 

fiervice  of  aitiUery  in  the  defunso  of  coasts.  Ueucral  considerations  on  the 
degree  of  extension  Admissible  in  the  armament  of  coasts.  Principal  points  to 
be  defended.  Selection  of  ordnance  intended  lor  tire  armament  of  coast.  Ob- 
jects to  be  effected.  Effects  of  balls  (utility  of  large  calibres  j)  of  howitzer 
shells  and  of  shells.  Eire  with  red-hot  balls.  Material  appropriated  to  the 
defense  of  coasts. 

Position  of  coast  batteries,  conditions  which  determine  it  Composition  of 
coast  batteries ; their  supply.  Ideas  upon  the  organization  of  the  batteries  and 
their  small  redoubts  (reduiis.)  Uao  of  the  fleet  and  of  held  artillery.  I'nson- 
net  allotted  to  the  service  of  srtillcry  on  the  coasts. 

tWTBTIl  SECTION. — APPLICATION  OP  THE  PRINCIPLES  PRSVIOCSLT  SET  FORTH  TO  , 
THE  ATTACK  AND  DEFENSE  OF  THE  FORTRESS  OF  METZ,  (8IIAK  SIEGE.) 

Sixty-Jifth  Lecture. — (9.)  Composition  of  the  siegd  train  necessary  for  tha 
attack  of  Metz.  Carriages  of  the  train. 

Supply  of  tho  train  with  projectiles,  powder,  Ac.  Personnel  of  the  train, 
troops  and  stait  Transport  of  the  siege  train.  Establishment  of  the  train  be- 
fore tbe  place ; encampment  of  the  artillery  force.  Organization  of  the  parks. 
Work-shops,  powder  magazines  and  depdta. 

SuJy-suth  Lecture. — (10.)  Object,  disposition,  and  armament  of  all  tbe  bat- 
teries from  tho  flrst  opening  of  tho  trenches  to  tbe  capture  of  the  place.  Use  of 
field  artillery  to  flauk  the  batteries,  Ac. 

Service  of  artillery  in  the  defense  of  the  place.  Supply  of  ordnence,  projec- 
tile*, powder,  small-arras,  and  different  carriages. 

Personnel  of  tbe  artillery.  Troops,  staff.  Organization  of  tho  personnel  and 
of  the  duties  by  local  divisions.  Precautionary  armament;  supply  of  ordnance. 
Defensive  armament  Armament  of  the  different  works.  Service  of  tho  piece*. 
Last  defeusivo  armament. 

Lecture! ' Preparatory  to  the  Lahore  of  the  Came. 


1.  Drawing  and  tracing  of  ordnance, 3 lessons. 

2.  Design  for  onlnunce 4 M 

3.  Application  of  the  theories  of  the  course, 1 “ 

4.  Drawing  of  artillery  material, 1 “ 

6.  Tracing  of  batteries, 1 “ 


The  sixth  lecture  of  the  fourth  part  of  the  course  (tbe  fifty-eixth)  is  partly 
devoted  to  the  communication  of  the  instructions  necessary  for  the  execution 
of  the  work  of  tracing  plans  of  batteries. 

Studies  in  connection  with  the  Artillery  Course. 

The  practical  studiea  which  are  connected  with  the  artillery  course,  are, — 


1.  Drawing  of  ordnance,... 12  days. 

2.  The  designs  for  ordnance, 24  “ 

. . 3.  The  application  of  the  theories  of  the  artilleiy  course, . 6 “ 

4.  The  drawings  of  artillery  material,.. . 26  “ 

6.  The  tracing  of  batteries,. 4 “ 

Total, It  days. 
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The  tracing  of  batteries  is  exocotcd  by  the  students  of  both  arms,  the  other 
tasks  by  the  artillery  students  alone. 

( L DRAWING  ORDNANCE  (12  DATS.) 

The  surrey  of  ordnanco  consists  in  constructing  accurate  sketches  of  a gun, 
howitzer,  and  mortar,  in  measuring  their  dimensions,  and  in  giring  a descrip- 
tion of  each  of  the  pieces  drawn.  It  is  on  this  occasion  that  the  students 
are  practiced  in  the  management  of  instruments  to  insure  precision,  such 
as  the  iloik  mobile,  and  the  eliding  compass,  Ac.  One  day  is  devoted  to  this 
work.  . 

The  treeing  of  ordnance  consists  in  the  execution  of  a drawing  upon  colombier  . 
paper,  containing  an  exact  and  detailod  representation  of  a gun,  a howitzer,  and 
a mortar,  with  their  projectiles. 

This  work  is  performed  with  the  help  of  the  tables  for  the  construction  of 
ordnance.  Eleven  days  are  devoted  to  it. 

Detailed  Programme  of  (he  Drawing. 

1.  For  each  gun,  howitzer,  or  mortar,  a longitudinal  section  in  the  direction 
of  the  axis,  and  at  right  angles  to  the  axis  of  the  trunnions,  and  a plan  parallel 
to  the  axis  of  the  bore  and  of  the  trunnions. 

Besides  this,  for  those  cannon  and  howitzers  which  have  dolphins,  a 
transverse  section  taken  across  the  middle  of  the  dolphins  and  the  axis  of  the 
trunnions.  For  mortars,  a transverse  section  mado  by  a plane  passing  in  front 
of  the  dolphins,  the  whole  on  a scale  of  one-fifth. 

2.  Detail  of  the  button  (comprising  the  cascable  and  breeching  loop  for  naval 
ordnance)  on  a scale  of  two-fifths. 

3.  Detail  pf  the  tracing  of  s dolphin,  on  the  scale  of  two-fifths. 

■ A Tracing  of  the  bush  of  a gun,  on  a scale  of  two-fifths,  and  tracing  of  a 
priming-pan  at  the  real  size. 

3.  For  garrison  ordnance,  in  oast-iron,  detail  of  the  widening  of  the  baas 
ling  on  a scale  of  two-fifths. 

6.  Tracing  of  a cannon-ball,  of  a howitzer-shell,  and  of  a shell,  on  a scale  of 
one-fifth. 

Tracing  of  the  lags  of  a shell,  ring  and  lug  at  the  real  size. 

All  the  parts  of  the  drawing  must  be  colored  in  uniform  tints  in  oonfbrmity  to 
the  table  of  conventional  colors;  the  annexation  of  the  figures  of  measurement 
la  not  required. 

This  work  is  preceded  by  three  or  four  lectures  intended  to  make  the  students 
fcmiliar  with  the  tracings  which  they  bare  to  execute,  and  the  solution  of  the 
problems  in  geometry  and  descriptive  geometry,  to  which  the  representation  on 
paper  of  pieces  of  ordnanco  and  their  projectiles  give  rise. 

n.  D RSI  ON  TOR  ORDNANCK  (24  DATS.) 

The  design  for  ordnance  has  for  its  object  the  complete  determination  of  thh 
nature  of  a projectile,  and  of  a piece  of  ordnance  in  accordance  with  certain 
special  conditions,  inquiring  into  the  laws  of  the  motion  of  the  projectile,  and 
into  its  principal  destructive  effects,  and  the  settlement  uf  practice-tables  for  the 
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gun.  The  general  case  for  treatment  is  that  of  a howitxer,  which  compre- 
hends the  gun  and  the  mortar  oa  particular  caeca 
The  data  usually  adopted  are, — 

1.  For  the  projectile,  ita  weight  and  the  quantity  of  powder  which  it  is 

capable  of  containing. 

2.  For  Die  piece,  llie  initial  velocity  of  ita  projectile.  This  operation  com- 

prises calculations,  a drawing,  and  a memoir. 

The  drawing,  on  colombicr  paper,  which  must  be  figured  in  all  ita  parts, 
contains, — 

1.  The  tracing  of  tho  profile  of  the  piece,  as  it  la  determined  by  calculation, 

so  as  to  satisfy  tho  different  conditions  of  resistance,  on  a scale  of  one- 
fifth. 

2.  The  complete  tracing  of  the  piece  executed  in  conformity  with  the  rules 

laid  down  for  the  tracing  of  ordnance  on  a scale  of  one-fliUl. 

3.  Tracing  of  the  projectile  on  a scale  of  ono-fifth. 

4.  Tracing  of  the  wooden  bottom  and  of  the  fuse  of  the  projectile,  executed 

in  tho  caso  of  each  of  these  objects  in  two  figures — the  one  on  a large 
scale  (two-thirds,  or  oven  the  size  of  nature,)  representing  tho  inquiry 
into  their  forms  and  dimensions,  the  other  giving  on  a scale  of  one- 
fifth  the  results  of  this  inquiry.  To  this  is  added,  for  the  mountain 
howitzer,  or  any  other  howitzer  for  which  it  is  admissible,  a tracing  of 
tho  mounted  howitzer  carriage. 

5.  The  representation  in  drawing  of  the  laws  of  the  motion  of  the  projectile^ 

the  trajectory,  inclinations,  remaining  velocities,  durations  of  the 
passage. 

In  addition,  the  scale  of  the  elevations  and  that  of  the  angles  of  fire,  for  an 
object  of  aim  placed  at  different  distance*. 

6.  An  inscription  allowing  all  the  essential  elements  by  which  the  projectile 

and  the  piece  are  distinguished.  1 * 

The  final  tracings  of  the  gun,  the  projectile,  tho  bottom,  and  the  ftise,  must 
be  colored  in  uniform  tints  conformably  to  the  table  of  conventional  colors. 

As  to  the  tracing  of  tho  profilo  founded  upon  the  calculation,  it  should  ro- 
oeivo  merely  an  edging  of  the  color  which  represents  the  metal  used. 

PROGRAMME  OP  THE  MEMORANDUM  OX  TUX  DESIOX  TOR  ORDXAKCE. 
israonccnox. 

Object  of  Uu  vent.  Data  of  <A<  (Question, 

A.  PROJECTILE. 

First  Section. — Substance,  ib mu,  ami  Dimensions. 

1.  Choice  of  the  metal  employed  in  the  manufacture  of  this  projectile. 

2.  Forms  of  the  projectile. 

3.  Internal  diameter.  ...  ? 

4.  External  diameter. 

5.  Dimensions  of  the  vent 

#.  Diameters  of  the  high  and  low  gauges.  , ' > 
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t.  Densities  of  the  projectile  empty  and  filled  with  powder. 

8.  Weight  of  the  cast-iron  ball  of  the  same  calibre  as  the  howitxer  shell. 

Second  Section. — Minimum  Bursting  Charge. 

9.  Theoretical  bursting  charge  for  the  hollow  sphere. 

10.  Effect  of  J)ie  shock  of  the  gases,  and  of  their  loss  through  the  vent. 

11.  Resume  of  the  results  arrived  at  ia  this  chapter. 

B.  OBDXAXC*. 

First  Section. — Metal,  Calibre,  and  Length  of  Bon. 

II.  Choice  of  the  metal  of  which  the  piece  is  to  be  formed. 

13.  Windage  of  the  projectile  and  diameter  of  the  bore. 

14.  Effect  of  the  windage  on  the  velocity  of  the  projectile. 

15.  Length  of  the  bore  and  charge  of  powder  which  satisfy  the  data  of  the 
programme. 

IS.  RcsumS  of  the  results  arrived  at  is  this  section. 

Second  Section. — Thickness  of  Meted  necessary  in  order  that  the  Piece  may  resist 
the  Expansion  of  the  Oases. 

11.  Explanation  of  the  method  employed  to  resolve  the  question  of  the 
thicknesses  of  metal 

18.  First  propulsion  of  tho  projectile,  mean  density  of  the  gases  after  this 
propulsion. 

19.  Second  propulsion  of  the  ptqjoctile,  mean  density  of  the  gases  after  this 
propulsion. 

10.  Third,  fourth,  Ac.,  propulsions  of  the  projectile,  mean  density  of  the  gases 
after  each  of  them. 

11.  Density  and  position  of  the  strata  (of  gas)  at  the  moment  of  the  maxi- 
mum of  mean  density. 

II.  Density  of  the  last  stratum  for  the  positions  which  come  after  that  of  the 
maximum  of  mean  density. 

13.  Tensions  which  result  from  the  densitiea  found. 

14.  Corresponding  thicknesses  of  metal. 

15.  Resume  of  the  results  obtained. 

Third  Section. — Profile  of  the  Piece. 

\ 

18.  Inclosing  curve,  resulting  from  the  calculations  of  the  second  section. 

17.  Modification  rendered  necessary  by  the  form  of  the  posterior  part  of  the 
projectile. 

18.  Utility  of  the  chamber  and  its  dimensions. 

19.  Treeing  of  the  chamber  and  of  its  junction  with  the  bora. 

SO.  Thickness  of  metal  around  the  chamber. 

31.  Chase  and  reinforce. 

31.  Determination  of  the  angle  of  sight 

33.  Vent  end  base  ring. 

34.  Minimum  weight  of  the  piece  for  the  resistance  of  the  carriage. 

1* 
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35.  Approximate  calculation  of  tho  weight  given  by  the  profile  previously 
obtained.  Modification  of  this  profile,  if  them  is  any. 

fburth  Section. — Trunnions , Breech,  and  Handles. 

36.  Dimensions  of  the  trunnions  and  of  the  shoulders. 

37.  Tracing  of  the  breech. 

38.  Base  rings  and  othor  moldings. 

39.  Object  and  firing  of  the  preponderance  of  the  breech. 

AO.  Exact  settlement  of  the  position  of  the  trunnions,  definitive  length  of  the 
reinforce. 

41.  Center  of  gravity  of  the  piece;  dimensions  and  position  of  the  handle*. 

42.  Means  of  executing  the  calculations  indicated  in  the  two  preceding 
article*. 

43.  Table  of  the  dimensions  of  the  piece. 

C.  fire  or  the  nowrrzxR.  effects  or  the  projectile. 

First  Section. — Elements  of  the  Charging  of  a Howitzer. 

44.  Tracing  of  the  shot  bottom. 

45.  Tracing  of  the  fuse, 

46.  Diameter  of  the  cartridge  (or  of  the  bag.) 

47.  Charge  of  powder  for  firing  with  ball. 

Second  Section . — Laws  of  the  Motion  of  the  Projectile.  Establishment  of  Practice 

Tables. 

48.  Preliminary  calculations. 

49.  Trajectory. 

*.  40.  Curve  of  the  inclinations. 

61.  Curve  of  the  remaining  velocities.  .t% 

62.  Curve  of  tho  durations  of  the  passage. 

63.  Determination  of  the  elevations  lor  the  fire  at  different  distances. 

64.  Angle  of  fire,  corresponding  to  the  different  distances  of  the  object 
aimed  at 

65.  Angles  of  descent. 

66.  Resume  of  the  laws  of  the  motion  and  of  the  practice  tables. 

Third  Section. — Effects  of  the  Projectile. 

67.  Depth  of  penetration  in  the  media  indicated  by  the  programme. 

68.  Effects  of  explosion  in  earth. 

69.  Resume  of  the  results  relating  to  the  effects  of  the  projectile. 

Note. — Tho  formulas  cited  in  the  memoir  need  not  bo  accompanied  by  tlieir 
demonstration,  except  in  the  case  of  the  latter  not  having  been  already 
developed  in  tho  leesons  of  the  artillery  course.  It  will  be  sufficient  to  insert 
in  this  notice  only  the  final  result  of  the  calculation  relating  to  each  formula, 
without  entering  into  the  details  of  such  calculations. 

The  study  of  the  design  for  ordnance  is  preceded  by  four  lessons  intended  to 
make  the  students  acquainted  with  all  the  details  of  its  execution,  and  the  sub* 
stance  of  which  is  indicated  in  the  programme  of  the  memoir 

•I 
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I 

IIL  APPLICATION  OP  THE  THEORIES  OF  THE  ARTILLERY  COURSE  (6  DATS.) 

This  study  is  intended  to  apply  to  the  students  those  theories  of  the  course 
which  have  not  found  their  application  in  the  design  (or  ordnance.  It  comprises 
the  solution  by  arithmetical  calculations  of  certain  questions  on  the  effects  of 
powder,  the  balletic  pendulum,  the  effects  of  recoil,  the  scienco  of  projectiles, 
Hie  draught  of  carriages,  Ac.  The  number  of  the  questions  may  vary  according 
to  their  nature  and  tho  time  which  their  solution  requires  The  stating  of  the 
questions  and  the  results  of  the  calculations  are  inscribed  on  separate  papers. 
Ibis  study  is  preceded  by  a lesson  in  which  tho  students  haTe  recalled  to  them 
the  formulas  which  they  havo  to  employ. 

IT.  DRAWING  OF  ARTILLERY  MATERIAL  (20  DATS.)  ^ 

The  drawing  of  artillery  material  has  for  Its  object  tho  representation  by 
figured  sketches  of  a gun-carriage,  carriage,  or  other  furniture  of  artillery 
material.  The  sketches,  on  paper  put  together  in  the  fonu  of  a book,  and 
headed  by  a special  programme  for  the  object  to  bo  drawn,  consist  of  plans, 
sections,  or  elevations  of  the  object,  executed  on  certain  scales,  and  of  detailed 
projections  of  tho  principal  iron-work  and  joints.  Tho  whole  fixed  by  ths 
special  programme  in  question. 

All  the  simultaneous  projections  of  any  ono  part  of  tho  object  drawn  (fore 
part  or  hind  part  for  carriages)  must  bo  completely  figured;  they  are  accom- 
panied by  explanatory  inscriptions,  with  letters  of  referenco  to  show  tho  names 
of  the  pieces  in  wood  or  metal  which  they  comprise. 

Each  collection  of  sketches  must  contain  as  well  a notioa  in  confirmation  of 
the  drawing,  giving  the  complete  description  and  tho  properties  of  tho  object  to 
which  it  refers. 

Tho  students  make  two  surreys  of  tho  same  kind ; eight  days  are  allowed  for 
each  of  these  surveys,  including  the  composition  of  tho  confirmatory  notioa 

The  first  survey  is  followed  by  the  execution  of  an  unflgured  drawing,  coo- 
taining  a complete  representation  of  the  object  surveyed  (elevation  and  plan,) 
obtained  by  the  combination  of  the  partial  projections  contained  In  the  sketch. 
The  drawing  should  be  colored  in  the  conventional  uniform  tints,  and  accom- 
panied by  an  explanatory  Inscription,  with  letters  of  reference.  Ten  days  are 
devoted  to  this  work  of  composition. 

V.  TRACINO  or  BATTEBIXS  (4  OATS.) 

Tills  work  consists  in  executing  sketches  showing,  each  in  accordance  with  a 
separate  programme,  the  oomplete  plan  of  a battery  and  tho  essential  data 
having  referenoe  to  its  constructiou  and  to  its  armament.  The  sketches,  mads 
by  scale  and  completely  figured,  muat  comprise  in  the  case  of  each  battery  to  be 
represented — 

1.  The  general  plan  of  the  battery,  on  the  scale  of  ,Jr 

».  The  sections  or  elevation*  nocewary  for  the  understanding  of  this  plan, 
including  tho  detail  of  the  powder  magazines,  lines  of  communication, 
Ac,  on  the  scale  of  T}t. 

S.  An  inacription  giving  the  object  of  the  battery,  it.  armament,  it*  general 
arrangement  (Isrrjiea,  embrasures,  revetment,  communications, 
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magazines,  Ac.,)  the  workmen,  materials,  and  tools  necessary  for  its 
construction,  and  finally  the  duration  of  the  labor  and  its  distribution 
by  day  and  night. 

Four  days  arc  devoted  to  this  work,  which  must  be  executed  on  a half 
sheet  of  colombier  paper.  The  separate  programmes  relating  to  each 
of  these  batteries  arc  shown  on  the  study  orders  of  the  rooms. 


RECAPITULATIVE  TABLE. — ARTILLERY  STUDENT*. 


Number 

Credits  given 
for  the  Lectures. 

Total 

Number 

J 

Lacrc-asa 

• 

of  the 
Lectures. 

With  Without 

application  application 
at  It  50».  at  3k. 

Credits. 

of  the 
Quc»ti«.n» 

I 

Division  of  the  Coom- 
Firvt  Part.  Theory,  Sections 
1,9,  3 

86 

18 

49 

60 

4 

fhenod  Pert.  Description  of 
the  Material,  Soetiooa  1,  9, 
3,  4,3,  6, 

90 

30 

30 

3 

Third  Part.  Fire  of  Ord 

4 

19 

19 

Fourth  Part.  Construction 

6 

9 

9 

3 

Filth  Part.  Organisation  and 
Service  of  tha  Artillery. 

8 

94 

3 

3 

Laeturev  in  preparation  for 
the  Studies, 

9 

13  30 

13  50 

Totals 

73 

73  50 

78 

151  50 

10 

ucArrrvLATioir. 

Lectures,. 

% 


130) 


Digitized  by  Google 


ARTILLERY  AND  ENGINEERS'  SCHOOL  AT  VBT1 


181 


RECAPITULATIVE  TABLE.— ENGINEER  8TUDBXTS. 


Number 

Credit* 

for  the  fsectiirm. 

Total 

Number 

1 

Laercaa*. 

,i;  *.  4 • . 

of  the 
Lecture*.  ' 

With 

application 
at  lh  50». 

Without 
application 
at  3b. 

Cradits. 

of  tbe 
Question#. 

I 

Division  of  the  Coume- 
Fint  Part.  Tbeoria*,  Sections 

1,3,3. 

84 

73 

73 

4 

Btroai  Part.  D»en|*i«n  of 

tbe  Material.  Section*  1,8. 

A A 5,  6, 

14 

43 

43 

3 

Third  Part.  fir.  of  Or© 

ounce 

4 

.... 

12 

13 

1 

i - . 

Foortb  Pert.  Conrt/uction 

of  Batter  

6 

0 

0 

1 

Fifth  Purt.  Oryeo.Mt.on 
end  Serried  of  tbe  Aitil 
len,  Section*  1,  3,3....... 

Moat  *.■»* 

8 

3 

*3* 

34 

34 

3 

1 

Total*. 

58 

19 

150 

103 

9 

V ’ 1 

Number  of 

Stvmic. 

In-door 
| Attendance 

Credit. 

Observation*. 

- " 

Sketches. 

- ,h 

Sketches  of  Batteriea, 

1 

4 

90 

Lecture*,. 

Studie*, 


RECAPITULATION. 

| *2 1 1®*-  Round  number,  180. 


IV.  PROGRAMME  OF  THE  COURSE  OF  MILITARY  ART  AND  FIELD  FORTIFI- 
CATION. 

' • 

The  courno  is  divided  into  sis  parts,  and  is  made  up  of  lectures  and  works  of 
Application  in  the  IIalls  of  Study  and  on  the  ground. 

L LErrrttKS. 

The  1st  part  contains  sundry  historical  notices  on  the  Or- 


ganization of  Armies, 6 Lectures. 

2d  part  is  on  Tactics,  3 “ 

3d  u Castrametation, 2 “ 

4th  “ Field  Fortification 18  “ 

5th  “ Military  Communication, 10  “ 

6th  “ Strategy 6 “ 

Total, 13 


FIRST  PART. — HISTORICAL  SOTICKS  OR  THE  OROAXIZATIOX  OP  ARMIES. 

The  first  locturo  commences  with  explanations  relating  to  tho  Greek  and 
Roman  armies j their  order  of  battle,  mode  of  marching;  comparison  of  tha 


Digitized  by  Google 


ARTILLERY  AND  ENGINEERS'  SCHOOL  AT  METE. 


182 


Roman  Legion  with  the  Greek  Phalanx,  and  of  the  Roman  Legion  under  Marina 

and  under  the  Emperors. 

2.  Military  organisation  of  the  Franks  under  the  Kings  of  the  first  race. 
Consequences  of  the  feudal  system,  acting  on  the  military  organization.  Feudal 
armies.  Chivalry.  Crusades,  and  war  against  England.  Establishment  of  the 
first  standing  armies.  Results  dependent  on  tho  introduction  of  fire-arms. 
Progress  mado  in  the  Art  of  War  and  in  the  organization  of  armies,  from  the 
sixteenth  contury  to  the  present  time. 

3.  Necessity  for  standing  armies.  Their  proper  character.  Recruiting.  Pro- 
motion. Degrees  of  rank.  Station  of  the  officers.  Various  positions  of  military 
men.  On  tho  composition  of  armies,  Infantry,  Cavalry,  Artillery,  Engineers. 
Carp*  d F.tat-  Major.  Composition  of  the  army  during  the  Revolution  and  during 
the  Empire.  Actual  formation  of  a French  army. 

General  Staff.  Commissariat.  (Iniendanc*:.)-- Different  services  dependent  on  it 
Relations  between  the  strength  of  each  of  the  arms  that  make  up  an  army. 
On  other  corps  which  are  not  classed  among  the  principal  arms. 

4.  5,  6.  Summary  relating  to  tho  military  organization  of  the  principal  Powers 
of  Kuropo. 


SECOND  PART — OX  TACTICS. 


1.  Definitions.  Formations.  Maneuvers;  character  of  a good  manoeuver. 
Order  of  battle : first,  of  tho  Infantry ; second,  of  Cavalry ; third,  of  tho  Artil- 
lery ; relating  to  Sharpshooters  ( tirailleurs .) 

2.  Brief  summary  of  the  principal  movements  in  battalion  drill  to  pass  from 
line  to  the  order  in  columns  and  reciprocally.  Movements  in  column.  Move- 
ments in  battle.  Dispositions  to  be  made  against  Cavalry. 

3.  Of  tho  principal  movements  in  line.  Order  of  battle.  Line  of  battle. 
Formation  of  Infantry  to  advance  against  the  enemy.  Action  of  Cavalry. 
Principal  formations.  Charges  of  Artillery.  Use  of  the  Three  Arms. 


THIRD  PART.— CASTS  AM  ETATIOX. 

1.  General  principles  of  castrametation.  Situation.  Construction  and  dispo- 
sition of  barracks.  Camp  of  a Regiment  of  Infantry,  of  Cavalry,  and  of  a Bat- 
tery of  Artillery. 

2.  Manner  of  tracing  a camp  on  the  ground.  Huts;  details  relating  to  thoir 
construction.  Tents.  Bivouacs.  Screens.  Kitchens  and  camp  ovens.  Choice 
of  the  site  of  a camp ; precautions  to  bo  taken  for  its  security.  Main  guards. 
Advanced  posts.  Patrols  and  sentinels. 

FOURTH  PART. — FIELD  FORTIFICATION. 

. 1.  Definition  of  fortification  in  general  Olyect  and  character  of  field  fortifi- 
cation ; its  utility  demonstrated  by  historical  examples.  Napoleon's  opinion. 
Essential  principle  of  field  fortification.  Discussion  on  the  ordinary  profile  of 
earthen  entrenchments;  on  the  dimensions  to  be  given  to  tho  ditch  in  level 
ground. 

2 Definitions  relating  to  tho  trace ; general  principles.  Redoubts. 

3.  On  the  elements  of  lines.  Relation  that  should  exist  between  the  crest 
and  the  internal  size  of  a dosed  work.  Maximum  and  minimum  of  the  sides 
of  a square  redoubt.  Defects  inherent  to  the  trace  of  this  kind  of  redoubt. 
Circular  redoubts.  Redoubts  m crciiiailltres.  Star  forts.  Lines  with  bastions* 
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4.  Revetments  of  various  kinds ; case  in  which  the  elope  of  the  ditch  ehonld 
bo  reveted ; choice  to  be  made  of  the  different  kinds  of  revetments. 

6.  Exterior  dispositions ; accessories  to  the  defense;  abattis;  trout  de  kmpt • 
palisades ; cA mux  it  frits,  4c.  Precautions  to  be  adopted  with  reference  to 
such  accessories. 

E.  Interior  dispositions;  armament  of  musketry,  artillery,  barbettes,  and  em- 
brasures ; their  advantages  and  disadvantages ; construction  of. 

1.  Powder  magazines  of  different  kinds.  Small  earthen  entrenchments ; pal- 
isades, carpentry,  or  blockhouses;  advantages  and  disadvantages  of  blockhouses. 
African  blockhouse.  Closing  of  field-works. 

8.  Artificial  inundations ; under  what  circumstances  they  can  bo  considered 
as  obstacles.  Positions  and  dimensions  of  dikes.  Details  of  their  execution ; 
what  advantage  can  be  drawn  from  an  inundation  having  less  than  five  feet 
depth  of  water. 

9.  What  is  understood  by  tho  defilading  of  a work.  The  defilading  of  fleld- 
vrorks  should,  above  all  things,  be  made  to  depend  on  their  trace  and  situation. 
Definitions:  dangerous  ground;  dangerous  points.  Defilement  of  an  Isolated 
and  closed  work ; in  what  case  it  is  practicable.  Use  of  traverses.  A partial 
defilement  may  sometimes  be  sufficient 

10.  Continuous  lines.  Broken  lines.  Traces  of  redan,  tenailles,  cromatlleres. 
Baationed  lines.  Comparison  between  continuous  and  broken  lines.  Principal 
objections  to  their  use.  Utility  of  each  demonstrated  under  certain  cireum- 
Manees. 

ft.  Lines  In  broken  ground:  their  form  should  depend  on  the  nature  of  the 
ground.  On  the  manner  of  fortifying  a table-land.  Expedients  for  defilading 
portions  of  lines.  On  the  manner  of  making  use  of  tho  natural  obstacles  of  the 
ground ; forests,  scarps,  marshes,  water-courses,  4c.  Method  of  fortifying  a 
house,  village,  an  open  town.  Defense  of  a bridge  or  road. 

12.  Tiles  de  ponL  Utility  of  Bmall  earthen  entrenchments  in  these  cases  to 
facilitate  the  passage  of  a retreating  army.  Traces  of  a large  tile  de  ponU 
Principal  circumstances  relating  to  the  use  of  lines  in  war.  Lines  of  dreum- 
vallation  and  countervallation.  Frontier  lines.  Retrenchments  against  a de- 
scent Lines  that  an  army  should  make  in  an  enemy’s  country,  for  from  its 
base  of  operations.  Entrenchment  on  the  field  of  battle.  Lines,  mixed,  pro- 
posed by  General  Rogniat. 

13.  Attack  and  defensoof  entrenchments,  of  a continuous  line;  of  a line  at 
intervals;  of  an  isolated  work,  Ac.  Examples  of  the  attack  and  defense  of 
linea. 

14.  Instruction  relating  to  tho  operations  for  profiling  and  defilading  on  the 
ground. 

1 3.  Instruction  on  the  project  of  field  fortification.  Calculation  of  the  dimen- 
sions of  a ditch  corresponding  to  tho  foce  of  a work  of  a variable  relict  and  to 
be  constructed  In  level  or  other  ground.  Details  relating  to  traverses,  small 
entrenchments ; defensive  caponnieres,  and  accessories  to  dofensc,  Ac. 

18.  On  the  construction  of  entrenchments.  Practical  operations  and  organi- 
sation of  workshops  to  obtain  durable  and  solid  work.  Necessity,  in  most  cases, 
for  accelerating  the  construction  of  eutrenclmionta.  Vauban's  precepts.  In 
what  manner  the  work  must  proceed  to  obtain  a useful  result ; and,  in  the  event 
of  plenty  of  hands,  how  to  finish  it  promptly. 
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HITH  PAST. — OS  MILITARY  CWOfTSICATIOXS. 

• -W 

1.  On  roads.  1 and  2,  Classification  of  roads.  Section  and  trace  of  roads 
in  level  and  mountain  country.  Details  connected  with  the  study  of  a project 
for  a road.  Particular  conditions  relating  to  military  roads.  Execution  of  paved 
and  macadamized  roads.  Roads  for  passing  difficult  places  by  the  use  of  fas- 
cines, logs,  ic.  Maintenance  and  destruction  of  roads. 

2.  On  military  bridges. 

3.  Observations  on  the  currents  and  change  of  form  la  the  bed  of  rivers. 
Fords.  Transverse  sections,  tc.  Reconnaissances  of  rivers.  Properties  essen- 
tial to  military  bridges.  Relation  between  the  buoyancy  and  the  load  in  the 
case  of  floating  supports.  Anchorage.  Construction  of  the  abutments.  Means 
of  rendering  bridges  stable. 

4.  Construction  of  a bridge  of  boats  in  different  ways  Bridges  made  of 
ordinary  boats.  Method  of  withdrawing  a bridge  of  boats. 

5.  Raft  bridge.  Relation  between  the  weight  and  the  extrinsic  load  of  a 
raft.  Number  of  trunks  of  trees  required  for  a reft  bridge  on  a river  of  given 
dimensions.  Weight  of  the  trunk  of  a tree.  Number  and  space  between  rafts. 
Construction  of  a raft  and  a bridge  of  rafts.  Bridges  of  casks  and  trestles. 

6.  Rope  bridges ; their  use.  Calculations  respecting  the  tension  and  diame- 
ters of  ropes.  Construction  of  a suspension  bridge,  and  calculation!  relating 
to  it 

1.  Bridges  on  piles,  carriages,  gabions,  tc. 

8.  Measures  to  bo  taken  for  the  preservation  of  military  bridges  Destruc- 
tion of  military  bridges ; also  of  masonry  bridges.  Reestablishment  of  bridges. 

9.  Flying  bridges.  Ferry-boats,  tubs,  passago  by  fords,  on  the  ice,  by 
Swimming. 

10.  Execution  of  the  passage  of  rivers.  Advancing  and  in  retreating.  Ex- 
amples. 

WITH  PART.— BTRATEGT. 

1.  Definition.  Fundamental  principles  of  all  operations  in  war.  In  all  cases 
there  are — Brat,  the  base  of  operations;  second,  the  point  to  be  arrived  stj 
third,  the  line  of  operations.  Strategetical  points  and  linen 

2.  On  marching.  Preparatory  and  msmoeuvering  marches.  Advanced  and 
rear  guard.  On  provisions.  System  of  magazines.  Requisitions.  Invasions. 
Battle.  Examples. 

S.  On  positions.  War  in  a mountainous  district.  Retreats.  Pursuit  Con- 
voy a Partisans. 

4.  Winter  quarters.  Cantonments.  War  against  irregular  bands.  Military 
reconnaissances. 

5.  Precis  of  the  campaigns  of  the  French  armies. 

8.  Analysis  of  the  principal  campaigns  of  great  captains. 

II.  PROGRAMME  OP  THB  WOBKS  OP  APPLICATION  EXRCOTKD  IS  THE  HALLS  OP  ' 

STUDY. 

These  works  consist  of  four  Plates  of  Drawings,  two  Memoirs,  and  a Project 
of  Field  Fortification.  Of  the  four  Plates  of  Drawings,  two  relate  to  Field 
Fortification,  and  two,  accompanied  by  Memoirs,  relate  to  Military  Communi- 
cations. 
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Plate  1. — Element*  of  line*.  Tracing,  on  the  scale  of  j^y  of  the  interior 
crest  (only)  of  a redan,  lunette,  redoubt,  star  fort,  bastioned  fort,  according  to 
particular  data  given  to  each  Sous- Lieutenant.  Construction  on  the  scale  of 
3 }v  of  a complete  profile  for  each  of  these  works,  supposed  to  be  established  on 
level  ground.  Complete  calculation  of  the  deblais  and  remblais  for  one  of  the 
preceding  works,  according  to  the  instructions  of  the  Professor. 

Plate  2. — Details  of  a field-work.  Traco  on  the  scale  of  * of  a portion  of 
the  work  of  which  tlie  deblais  and  remblais  has  been  calculated.  Graphic  con-  * 
struction  of  a barbette  and  of  a direct  or  oblique  embrasure.  Details  of  revet- 
ments in  fascines,  hurdles,  turf  Pise.  Drawing  of  a blockhouse. 

Plate  3. — Accompanied  by  a Memoir.  Project  of  a portion  of  road  on  ground 
represented  by  certain  lines,  according  to  certain  data. 

Plate  4. — Accompanied  by  a Memoir.  Military  bridges. 

1.  Drawing  of  a portion  of  a bridge  of  boats,  throe  openings  being  shown ; 

the  two  first  relating  to  the  successive  construction  of  the  bridge,  and 
the  third,  of  the  construction  by  portions. 

2.  Project  for  establishing  a raft  bridge;  the  width  of  the  river;  the  kind 

of  troops  to  pass  over  the  bridge ; the  length ; mean  diameter  of  the 
available  trunks  of  trees  and  the  length  and  scantling  of  tbe  joints 
being  given.  Tbe  drawing  to  exhibit  a plan  of  two  openings  of  the 
bridge,  and  a transverse  section. 

8.  Tressel  bridge.  To  draw  a longitudinal  elevation  and  a transverse  sec- 
tion of  a trcssel  bridge,  being  given  the  length  of  the  top  and  of  the 
feet  of  the  tressels  up  and  down  the  stream. 

4.  Project  for  the  repair  of  a broken  arch ; being  given  tbe  opening  of  the 
head,  the  elevation  of  the  roadway  of  the  bridge  above  the  level  of 
tlie  water;  the  depth  of  the  water,  the  rapidity  of  the  current,  the 
kind  of  troops  to  pass  over  the  bridge,  and  tho  available  time  and  the 
resources  as  regards  men  and  materials  which  can  be  had  recourse  to, 

Programme  of  the  Project  of  Field  Fortification. 

This  project  is  mado  by  tho  Sub-Lieutenants,  according  to  certain  data  given 
to  each  of  them.  It  has  for  its  object  to  cause  them  to  study: — 1st.  The  trace. 

2d.  The  complete  organization  necessary  for  its  defense.  3d.  The  details  of 
construction  of  a field-work.  In  consequence,  the  work  comprises  three  Plate* 
of  Drawings  and  a Memoir  divided  into  three  parts. 

Programme  of  (he  Drawings. 

Plate  1. — Plan  of  the  whole.  This  plate  has  for  its  object  tho  research  of  * 
trace  and  of  a combination  of  suitable  works  for  tho  fortification  of  a certain 
portion  of  ground  under  certain  circumstances  of  war  defined  by  particular 
data.  Each  Sub-Lieutenant  receives  a lithographed  sheet  representing  the 
ground  to  be  fortified,  and  he  has  to  exhibit  on  this  sheet  the  works  he  pro- 
poses, in  tracing  in  plain  lines  the  horizontal  projections  of  tho  interior  crest* 
•ml  superior  limits  of  the  ditch,  and  In  dotted  lines  the  stockades  or  palisades ; 
to  show  in  black  figures  at  tho  angles  of  tho  works  the  relief  of  the  interior 
crests ; the  sites  of  barbettes,  embrasures,  traverses,  barriers,  Ac.,  being  indi- 
cated by  reference  letters  and  explanatory  notes,  the  lines  in  red  showing  the 
directions  and  objects  of  the  line  of  fire. 
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t Plato  2. — Organisation  of  a work. 

This  plate  has  for  its  object  the  study  of  the  details  of  the  interior  and  exterior 

organization  of  a work  of  a certain  form,  in  order  to  render  it  susceptible  of 
making  a good  defense. 

Kach  Sub-Lioutenant  will  draw  a complete  plan  of  such  ono  of  the  works 
shown  on  Plate  1,  as  may  be  pointed  out  by  the  Professor.  He  will  represent 
tho  ditches,  parapets,  embrasures,  accessory  defenses,  small  entrenchments,  de- 
scents into  the  ditch,  Ac.,  according  to  the  particular  data  Airaished  to  him ; the 
figures  of  the  relief  of  the  crests  of  all  kinds,  the  deblais  and  reroblais  being 
marked  at  all  the  angles.  The  figures  of  the  natural  ground  will  be  underlined. 
The  same  plate  will  contain  figured  profiles  which  hare  served  for  the  determin- 
ation of  the  complete  projection  of  the  work.  Scale 

Plate  3. — Details  of  construction. 

The  object  of  this  plate  is  to  show  the  composition  of  workshops  and  the 
manner  that  should  be  adopted  in  the  construction  of  field-works,  according  to 
circumstances,  for  the  execution  of  the  deblais  and  rcmblais. 

Bach  Sub-Lieutenant  will  indicate  the  manner  in  which  the  work  drawn  on 
Plate  2 should  bo  constructed : — 1st.  To  render  it  durable  and  solid.  2d.  To 
arrive  rapidly  at  a useful  result,  even  with  limited  resources  of  workmen  and 
tools.  3d.  To  finish  tho  work  in  the  shortest  possible  time,  by  making  use  of 
mil  the  necessary  means.  A plan  will  show  the  composition  of  the  workshops 
under  each  of  these  hypotheses,  and  the  successive  advancement  of  the  work 
will  be  represented  by  certain  profiles  supposed  to  be  made  at  certain  periods 
of  the  construction  through  the  center  of  one  of  the  faces  of  the  work.  In 
these  profiles  a firm  trace,  figured  with  altitudes,  will  show  the  limits  of  the 
deblais  and  remblais  at  the  period  represented  by  the  profiles;  and  in  addition 
by  dotted  line*  tlic  final  results  proposed  to  be  obtained.  All  these  projects 
must  be  accompanied  by  a figured  plan,  allowing  the  principal  altitudes  in  me- 
ters. The  remblais  will  be  colored  with  gamboge,  the  undisturbed  earth  iu 
bistre,  and  the  deblais  will  be  left  white. 

Programme  of  the  Memoir. 

Each  Sub-Lieutenant  will  write  at  the  head  of  his  Memoir  the  text  of  tlio 
particular  programme,  to  which  he  is  obliged  to  conform  in  the  preparation  of 
his  project,  and  ho  should  add  to  the  text  of  the  Memoir  all  the  sketches  prop- 
erly figured,  which  are  necessary  for  the  proper  appreciation  of  the  dispositions 
which  arc  not  sufficiently  detailed  on  the  Drawings. 

The  Memoir  is  divided  into  three  parts,  corresponding  to  the  three  Plates  of 
Drawings. 

FIRST  PART. — COX  SI  DERATIONS  RESPECTING  TTTE  WHOLE  PROJECT. 

1st.  Geucral  principles,  according  to  which  it  would  be  proper  to  trace  the 
works  indicated  in  tho  particular  programme,  such  as  lines  at  intervals,  contin- 
uous lines,  teles  do  pont,  Ac. 

2d.  Description  of  the  tracing  in  Plato  1.  Reasons  deduced  from  the  form 
of  tho  ground  or  the  nature  of  the  military  operations  that  led  to  the  adoption 
of  the  trace.  Object  of  the  works,  and  their  connection  with  each  other. 

3d.  Number,  description,  and  position  of  the  pieces  of  artillery  composing  the 
armament. 
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1th.  Maximum  and  minimum  of  troops  dint  could  be  employed  in  the  defense 

of  these  works. 

5th.  Dispositions  which  should  bo  adopted  (relatively  to  the  necessary  prepa- 
rations in  materials  and  to  the  separation  and  movement  of  troops)  for  the  attack 
and  for  the  defense. 

SECOND  PAST. — COMPLETE  ORGANIZATION  OP  A WORK. 

1st  Particular  object  of  the  work  shown  in  Plato  2,  Trace  of  the  complete 
projections  of  the  parapets,  barbettes,  ramps,  embrasures,  traverses,  Ac. 

2d.  Conditions  that  should  be  fulfilled  by  the  ditch.  Approximate  calculation 
of  dimensions  which  should  be  given  to  it,  taking  into  account  the  increased 
means  of  providing  for  an  cxocaa  or  defect  of  the  doblais. 

3d.  Discussion  on  the  site  and  the  port  which  might  bo  expected  from  small 
entrenchments,  accessory  defenses,  shutters,  descents  of  ditches,  Ac. 
i 1th.  Bite  of  powder  magazines;  capacity  that  should  be  given  to  them,  suit- 
able to  the  state  of  the  munitions  necessary  for  the  armament  of  the  work. 

THIRD  PART.— DETAILS  OP  CONSTRUCTIONS. 

1st,  Means  of  ascertaining  the  nature  of  the  earth ; considerations  respecting 
relays  for  the  transport  of  earth  with  the  shovel. 

2d.  Description,  number  and  disposition  of  the  workmen  in  a shed  for  deblai 
and  ramblai,  according  to  the  nature  of  the  ground  and  number  of  relays. 

3d.  Explanation  of  Plate  3.  Organization  of  the  sheds  and  conduct  of  the 
work  where  the  duration  and  solidity  of  the  work  are  the  greatest  essentials; 
where,  on  the  other  hand,  rapidity  of  execution  is  the  principal  tiling  to  be 
fulfilled. 

4th.  Which  of  the  modes  of  construction  exhibited  in  Plate  3 it  would  be 
desirable  to  omploy  for  tho  proposed  works,  according  to  the  circumstance 
specified  in  the  particular  programme.  Calculation  for  this  mode  of  construc- 
tion, of  the  time  and  of  tho  numbers  of  men  and  tools  necessary  for  the  execu- 
tion of  the  dcblais  and  rembtais  of  the  work  given  in  the  plate. 

5tb.  Details  of  construction  of  the  revetments,  magazines,  shutters,  accessory 
defenses,  artillery  platforms,  Ac. 

HI.  FBOOR-IMME  Or  EXTERIOR  WORKS. 

These  works  consist  of  an  exercise  in  tracing  out  a camp,  and  an  exercise  on 
the  profiling  and  defilement  of  field-works. 

The  exercise  on  tracing  camps  has  no  particular  programme,  but  is  preceded 
by  a lecture  given  by  the  Professor. 

Programme  of  rrariical  Exercises  on  the  Defilement  ami  Profiling  of  Field  Works. 

Tl.  is  exercise  comprehends:  1st,  work  on  the  ground;  2d,  a Memoir. 

The  work  on  the  ground  has  for  its  object:  1st,  tho  trace  of  the  projections 
of  the  interior  crest  of  a work,  whose  position  and  form  are  known ; 2d,  the 
determination  of  the  relief  of  the  interior  crost;  3d,  the  profiling  of  the  different 
parts,  so  that  the  relief  of  tho  different  parts  of  the  parapot,  barbettes,  traverses, 
Ac.,  may  all  bo  fixed. 

The  Sub* Lieutenants  for  this  kind  of  work  are  divided  into  groups  of  six  or 
eight,  employed  together  on  the  sarao  work,  each  group  being  divided  into  two 
squads.  The  work  may  be  a lunette  or  a redan  of  given  dimensions,  having  a 
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parapet  of  three  meters  thick,  sod  a natural  slope  of  one  to  one.  1st.  The 

direction  of  the  capital  will  be  marked  out  in  front  by  two  numbered  pickets. 
Id.  The  tracing  will  be  executed  by  means  of  poles  or  piokets  placed  at  all  the 
angles,  and  at  the  extremities  of  the  gorge ; the  relief  will  be  determined  by 
the  practical  methods  of  defilement  adverted  to  in  the  lecture  which  preceded 
the  work. 

3d.  The  relief  obtained  by  the  defilement  will  be  marked  on  all  the  pole*  or 
pickets  placed  at  the  angles,  and  at  the  extremities  of  the  sides  of  the  work. 

4 tli.  On  each  lace  two  vertical  profiles  will  be  executed,  perpendicular  to  the 
horizontal  projections  of  its  interior  crest.  In  order  that  these  profiles  shall 
not  interfere  with  those  placed  at  tho  angles,  they  must  be  established  st  sev- 
eral meters  distant  from  ths  extremity  of  each  face. 

5 th.  The  profiles  of  the  angles  will  be  deducted  by  simple  prolongations,  and 
the  same  for  tho  profiles  of  the  gorge.  If  ths  homologous  crests  of  two  con- 
tiguous faces  do  not  meet  each  other,  they  should  be  reconciled  by  joining  two 
points  taken  on  each  of  them  at  half  a meter  from  the  intersection  of  their 
projections. 

6th.  On  the  traverse,  designed  to  secure  the  defenders  from  a reverse  fire, 
two  profiles  are  constructed,  near  to  its  extremities  if  its  crest  is  a right  line, 
but  If  it  is  bent,  another  profile  must  be  set  up  at  the  junction. 

7th.  The  data  of  all  these  profiles  are,  the  relief  of  the  interior  crest  at  the 
point  whore  it  is  encountered  by  the  profile,  the  Ihicknees  of  the  parapet,  the 
constant  parts  of  every  profile,  and  the  natural  slope  of  the  ground;  the  por- 
tion of  the  slope  of  the  traversoe  exposed  to  the  view  of  the  dominant  heights 
should  not  bo  reveted,  tho  others  should  be. 

8th,  At  the  points  of  Intersection  of  the  profiles  with  the  projections  of  the 
ridges  of  the  works,  as  well  ss  at  the  points  used  for  adjusting,  poles  or  pickets 
are  placed,  on  which  the  points  belonging  to  the  ridges  are  marked.  These 
points  will  be  joined  together  in  each  profile  by  twine,  indicating  the  different 
planes  of  the  work. 

9th.  The  form  and  dimensions  of  the  batteries,  either  of  barbettes  or  em- 
brasures, will  be  equally  determined  by  poles  or  pickets  placed  at  all  their 
euglea,  and  united  together  by  twine  in  the  manner  that  will  be  subsequently 
explained. 

10th.  For  the  barbette  batteries,  the  first  thing  to  be  done  is  to  establish  and 
to  construct  the  front  coupd  of  the  salient  of  the  interior  crest,  and  substitute 
an  interior  horizontal  crest  throughout  the  extent  of  the  barbette  for  that  situ- 
ated in  the  plane  of  defliemonL  The  necessary  adjustments  are  then  made 
between  the  slope  of  the  parapet  of  the  barbette  and  that  of  the  rest  of  the 
lace,  and  indicate  by  means  of  twine  the  intersections  of  the  torrc-plein  of  ths 
barbette  and  of  its  slope  with  the  different  planes  of  tho  work, 

11th.  For  the  embrasures,  after  having  determined  their  direction,  the  inter- 
sections of  the  cheeks  and  bottom,  with  tho  interior  and  exterior  slope  of  the 
parapet,  and  with  its  slope ; also  the  slope  which  terminates  the  interruption 
of  the  banquette  throughout  the  extent  of  the  battery.  In  tho  case  where  the 
platform  is  formed  more  than  0“  4 elevated  above  the  soil,  a ramp  is  constructed 
with  its  slope,  and  the  intersections  with  tho  slope  from  the  platform  are  shown. 

12th.  After  the  batteries,  the  slope  of  tho  ends  of  the  traverses  and  of  the 
passages  for  entry  and  exit  are  constructed. 

13th.  Tiro  traverse  will  be  finished  by  adjusting  its  different  plane*  with 
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those  of  tbo  parapet.  In  the  particular  case,  where  it  was  interfered  with  to 
make  a passage  over  the  banquette,  it  is  finished  by  reveling  the  slope  passing 
by  the  crest  of  the  banquette  of  the  work. 

14th.  At  the  passages  of  entry  and  exit  from  the  work,  the  parapets  will  be 
finished  by  the  slope  of  the  revetment,  whose  intersections  with  the  different 
planes  of  the  parapets  must  be  determined. 

IStli.  For  each  squad  of  workmen,  the  distance  of  the  salient  of  the  work  to 
the  point  on  which  it  will  be  defiladed  must  be  determined. 

MEMOIR. 

1st.  Object  of  defilement — which  is  considered  to  be  dangerous  ground,  dan- 
gerous point,  plane  of  defilement. 

2d.  Position  of  the  dangerous  point  relatively  to  the  work  which  is  to  be 
defiladed.  Practical  method  on  the  ground.  Results  to  which  it  leads. 

3d.  On  the  field  this  method  is  not  ala-ays  applicable  to  an  isolated  work, 
and  never  is  so  to  entrenchments  of  a great  development,  such  as  lines,  large 
tetes-de-pont,  Ac.  By  what  proceeding  is  it  generally  expedient  to  attempt  to 
Allfill  in  war  the  indisputable  condition  of  defilement 


RECAPITULATION  TOR  THE  BUB- LIEUTENANTS  OP  ARTILLERY  AND  ENGINEERS. 
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° j i 

Fint  UcUw».-Puli  of  the  Conn*. 
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« 

With 

applica- 

tion. 

With- 
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tion. 

Total. 

^ a 

Observation*. 

lat  Part  Historical  notions  on  tho  Or* 

6 

Id 

19) 

im 

S 

0 

1 

2 

6 

its  ’is  s 

4th  “ Kirlil  Fortification 

16 

24 

24 

2 

5th  • Military  Communication*,... 

6th  “ Strategy 

10 

15 

15 

1 

6 

18 

id 

1 

ToUk 

43 

30 
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4th.  Methods  of  defilement  employed.  Determination  of  the  different  planet 
of  barbettes,  of  tlieir  ramps,  of  the  profiles  of  the  gorge,  Ac.  Construction  of 
embrasures. 

6th.  Means  made  use  of  in  practice  for  determining  the  distance  of  the  sa- 
lient of  the  work  to  the  dangerous  point  on  which  it  is  defiladed. 

i 

V.— PROGRAMME  OF  PERMANENT  FORTIFICATION,  AND  THE  ATTACK  AND 
DEFENSE  OF  PLACES. 

The  course  of  instruction  in  Permanent  Fortification  and  the  Attack  and  De- 
fense of  Places,  is  divided  into  three  parts,  viz:— 


No.  of  Lectures  to 

Artillery. 

Engineers. 

Tbe  first  part  consists  of  the  study  of  the  Construction  of  exiting  Fortifies- 

10 

10 

f l*t  section  relate*  to  Fortification 

The  second  part  contains  the  principles  i on  level  ground 

of  the  Art  of  Fortification,  divided  1 2nd  section  relate*  to  Fortifies- 

10 

19 

into  three  sections,  of  which  the ] tion  on  hilly  ground, 

19 

26 

| 3rd  section  relate*  io  general 

1 questions  of  Fortification*,  .... 
Third  part  relates  to  tbe  Attack  and  Defense  of  Places,. 

4 

S 

24 

34 

Total  number  of  Lectures, 

76 

84 

The  first  part  contains  a description  of  the  various  works  of  permanent  for- 
tification, their  respective  uses,  and  the  changes  that  have  been  successively 
made  in  them,  together  with  a short  history  of  ancient  fortification  prior  to  the 
invention  of  powder,  and  the  changes  introduced  by  the  use  of  fire-arms. 

The  systems  of  Errard,  Beville,  Pagan,  Tauban,  Coehorn,  and  Cormont&igne. 

The  first  section  of  the  second  part  describes  the  principles  on  which  the  vari- 
ous parts  of  a front  of  fortification  on  level  ground,  and  according  to  Cormon- 
taigne's  system,  aro  regulated,  such  as  the  command,  relief,  defilement,  form, 
length,  and  material  of  which  the  various  parts  should  be  constructed;  the 
modifications  required  by  the  absence  or  presence  of  water ; tho  changes  which 
are  necessary  as  regards  exterior  or  advanced  works,  and  ending  with  a com- 
parison of  a front  of  fortification  according  to  Cormontaigne,  with  a modifica- 
tion of  tho  same  system  introduced  by  the  French  engineers. 

The  second  section  commences  with  the  principles  of  defilement  and  its  ap- 
plication under  various  given  circumstances,  proceeds  w ith  the  description  of 
an  imaginary  work  founded  on  certain  given  data,  and  furnishes  the  data  of 
its  proposed  construction.  It  then  supplies  the  theory  relating  to  mines,  and 
their  use  in  tho  attack,  defense,  and  destruction  of  places,  and  points  out  the 
particular  duties  of  engineers  in  fortified  places,  and  the  proper  and  most  effi- 
cient manner  of  carrying  them  on. 

The  third  section  relates  to  the  preparation  of  projects  for  the  improvement 
of  inefficiently  fortified  places,  and  to  the  utility,  particular  organization,  and 
proper  position  of  fortified  place*  on  a frontier  line.  It  then  explains  the 
necessity  for  military  law  in  providing  for  the  security  of  fortified  places  and 
districts  along  tho  frontiers  of  a state.  * 

Tbe  third  part  describes  tho  various  operations  connected  with  the  attack  and 
defense  of  a bostioned  fortification,  commencing  with  the  operations  prelimi- 
nary to  the  siege  and  investment  of  the  place,  and  continuing  to  describe  the 
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several  processes  to  bo  employed  in  the  attack  of  the  place,  with  tko  corres- 
ponding efforts  that  should  bo  mado  during  its  defense,  and  ending  with  an 
historical  account  of  certain  sieges. 

This  course  requires  the  practical  completion  of  the  following : 


Nature  of 
the  Work. 


Time 
allowed 
for  IU  com 


Single  Plate, 

Plate,  No.  1, 
Plate,  No.  3, 


Plate  2,. 


Plate  4.  (Ar- 

“ *0 


Plate  1,  ... 


Avast, 

Plate  6 


Memoir, .... 

Register,... 

Estimate,  ... 


Plate  7 90 


90  day*, 

8 - 
88  “ 

6 “ 

» - 


3 “ 
10  - 


Plate  8,. 


Subject  of  the  Work. 


lit  Part. — On  existing  Fortifications. 

Complete  projection  of  the  front  of  Cormontaigoe  without 

eounterguard  or  cavalier 

Three  profile*  of  the  front, 

9d  Pare— Principles  of  the  Art  of  Fortification. 
l«t  Section  : Fortifications  on  level  ground. — Principal  graph- 
ical constructions  of  the  front  on  level  ground  according  to 

particular  data  given  to  each  Student 

Complete  projection  of  the  whole  of  the  visible  and  under- 
ground |>aru  of  the  some  front, 

Three  profile*  of  the  front 

Description  of  the  principle*  of  the  Fortification,  with  a de- 
tailed discussion  of  the  disposition*  adopted  in  the  particu- 
lar case  treated  by  the  Student*, 
id  Section  : Fortification  on  hilly  ground.— Drawing  of  the 
ideal  fortress  and  of  its  Tete-du  ponC  with  the  interior  on 
trench  moots,  inundation,  sluices,  and  all  necessary  details 
to  enable  a proper  compreliention  to  be  had  of  llm  action 
of  the  water. 

Drawing  complete  of  one  of  the  fronts  of  the  place  and  its 
outworks,  described  by  a particular  programme.  Defile- 
ment of  all  the  works  of  this  front  and  ol  the  masonry  of 

one  of  its  face*, 

On  the  situation  of  the  fortification  ; description  of  the  imag- 
inary fortress,  and  of  the  management  of  the  water;  ex 
planatiun  of  the  operations  of  defilement  drawn  on  Plate  3. 
Plan  and  profile  of  a full  revetment  of  the  escarp  with  iu 

counter  forts 

Plan,  profiles,  and  elevation  of  a revetment  " en  dicharge.' 
Detail  of  a gallery  and  small  chamber  of  a mine,  of  its  tamp- 
ing and  mode  of  firing 

Detailed  project  of  one  of  the  parts  of  the  front  of  fortifies 
lion  defiladed  in  Plate  3.  Plans  at  different  height ; dispo 
silion  of  the  galleriea  and  small  chambers  of  mines  re- 
quired for  blowing  up  the  whole  of  the  ground  between 

two  listening  galleries, 

Sections  and  elevations  of  the  preceding  project.  Founda- 
tions, coping  of  vaults,  dressing  of  cut  stones,  Ac... 

Detail  of  a small  gallery  end  chamber  of  a mine,  comprised 
in  the  dispositions  of  Plated.  Tamping  and  mode  of 
firing. 

Abstraction*  of  measurement  of  a part  of  the  preceding 


tvHtt' 


Study  of  the  alterations  in  the  eerth  of  the  seme  pert  of  the 
projects,  representing  the  four  principal  periods  of  the 
work,  by  e plan  and  section,  with  an  deration  of  the  4th 

■wipj 1 si 

General  theory  of  the  removal  of  eerth.  Application  to  a 

particular  project, 

Register  of  the  removal  of  earth  a*  represented  in  plate  0. 

Estimate  of  the  part  of  the  project  to  which  the  abstraction 
of  measurements  has  been  applied. 

.Id  Section  : Projection  of  the  improvement  of  an  existing 
fortified  place. 

Complete  projection  of  the  project  for  improving  en  existing 

fortified  place. ;v • , •-•••• 

Details  of  the  moat  interesting  parts  of  the  project,  in  plans, 

sections,  end  elevations 

Marginal  note*  on  the  defects  presented  by  the  existing  sys 
tern,  and  on  the  means  employed  for  correcting  them. 

Balance  of  Use  - deblais"  and  - remblass"  of  the  project. 

3d  fart  — Attack  and  Defense  of  Places. 

Project  of  attack  of  a front  of  fortification  on  level  ground,  

Details  of  the  attack ••••••  w4t 

Journal  or  the  siege.  Details  relating  to  the  composition  of 
the  garrison  and  of  the  besieging  army  ; also  on  the  mate- 
rial far  the  Artillery  end  Engineers  required  far  the  stuck 
and  defense.  Pan  sketch  of  the  must  elementary  work* 

«f  otta ok.  . 
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RECAPITULATION  FOR  THE  ARTILLERY. 


Number 

.■*»*  • 

Credits  for  the  Lectures. 

Number 

of 

Lectures. 

With 

application 

(O 

Without 

application 

(L) 

Total 

of  Inter- 
rogation*. 

10 

4.5 

31 

99 

1 

•J 

.... 

.... 

.... 

.... 

• ••a 

19 

34.0 

. 9 

33 

s - 

19 

19.5 

16 

38 

3 

• 

4 

.... 

19 

19 

* te,  J 

94 

94 

34 

48 

s 

79 

IS 

84 

IS7 

7 

Pint  Pari.  Front  of  Cormontaigne,. 

BecoodPart.  Plate  I.  Construction  of  Projec 

UtF«l  Ground 

Plate  2.  Project  on  Laval  Ground, . 
Memoir  on  ditto. . . 

Plate  3.  Project  on  Hilly  Ground,. . 
Memoir  on  ditto. 

Plate  4.  Protect  of  iWik  * Plan, 
Plate  3.  Project  of  Section.  Plan,. 
Abstraction  of  Maasuremeats,,.... . 

Plate  8.  Removal  of  Earth, 

Memoir  on  ditto........... 

Regular  of  ditto, 

Estimate  of  the  Project, 

Plate  7.  Project  of  IraprevameaU,. 

Plate  i.  Details  of  ditto, 

Memoir  on  ditto. 

Balance  of  Debia.s  and  Ramblau,... 
TWrt  Part.  Project  of  Attack, 


RECAPITULATION  OF  THE  CREDIT*  OP  INFLUENCE. 


Lecture*, 

EsecoUoo  of  Works, 
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RECAPITULATION  POE  ARTILLERY — continued. 
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90 

*4 
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VL  PROGRAMME  OF  THE  COCR8E  OP  TOPOGRAPHT. 

The  course  of  Topography  comprehends  two  parts. 

The  first  relates  to  the  art  of  topographical  drawing,  and  the  second  to  the  art 
of  making  topographical  survey  a Both  parts  are  carried  on  pari  pom;  but  as 
the  order  in  which  the  different  branches  of  the  instruction  can  be  given  dependa 
very  much  on  the  other  works  carried  on  in  the  School,  it  will  be  more  conven- 
ient to  give  the  programme  for  each  separately. 

PtRST  PART. — INSTRUCTION  IK  TOPOGRAPHICAL  DRAWING. 

- The  instruction  in  topographical  drawing  comprehends  lectures  and  exercises 
in  graphical  representation.  It  is  based  on  a complete  exposition  of  the  con- 
ventional principles  of  this  species  of  drawing,  and  it  Is  illustrated  by  engraved 
examples  of  the  characteristics  adopted  for  the  representation  of  the  various 
details. 

First  Section. — Lectures.  . . 

The  lectures  hsvo  for  their  object  the  explsnation  of  the  general  principles 
of  the  instruction  in  topographical  drawing,  and  the  geometrical  conditions 
Which  should  regulate  the  shading  of  maps  and  their  reduction.  They  imme- 
diately precede  the  exercise  to  which  they  relate. 

Lecture  1 relates  to  small  maps,  copies,  and  reductions  of  these ; and  it 
explains  the  objoct  of  topographical  maps,  tho  various  kinds  and  tho  different 
scales  generally  used.  The  manner  in  which  the  form  of  the  ground  is  repre- 
sented by  equidistant  contour  or  level  lines  is  also  explained,  and  mention  is 
made  of  the  conventional  tints  used,  and  tho  species  of  writing  and  valus  of  the 
eagle  employed. 

Lectures  2 and  3 relate  to  the  execution  of  shaded  plans  by  tho  brush  and 
the  pen,  under  different  circumstanoce  of  light  and  shade, 

lecture  i explains  the  different  methods  for  reducing  topographical  maps, 
also  the  description,  mode  of  using,  and  verification  of  pantographs. 

Second  Section. — Exercises. 

These  exercises  are  intended  to  teach  the  students  the  conventional  signs  used 
in  topographical  drawing,  and  to  gire  them  facilities  with  the  pencil  and  brush 
ibr  producing  shaded  maps,  and  in  reducing  them  from  ono  scale  to  another. 

SECOND  PART. — INSTRUCTION  IK  TOPOGRAPHICAL  8DRVBTIN0. 

This  instruction  comprises: 

1st  Lectures  given  in  amphitheatre. 

2d.  Practical  lectures  or  exercises. 

3d.  The  execution  of  topographical  surveys. 


Firsi  Section.— Oral  Lectures. 

These  lectures  are  divided  in  two  classes,  which  comprehend : — 

1st.  Those  relating  to  the  description  of  the  instruments,  and  of  the 
methods  used  in  topography. 
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M.  Those  which  hare  reference  to  the  manner  in  which  the  student* 
should  proceed  in  the  execution  of  the  work,  and  principally  of 
surreys  of  limited  extent 

Eight  lectures  are  devoted  to  the  description  of  the  various  instruments,  the 
method  of  adjusting  their  errors,  sod  the  manner  of  using  them,  as  well  as  to 
the  different  ways  of  proceeding  in  topography;  touching  also  on  the  various 
modes  of  measuring  distances,  with  descriptions  of  the  compass,  piano  table, 
and  instruments  used  for  leveling,  and  on  the  taking  observations  for  and  prep- 
aration of  sections,  and  the  orientation  of  maps. 

Four  preparatory  lectures  are  given,  showing  the  manner  in  which  the  stu- 
dents should  proceed  when  on  the  ground  to  make  a survey  of  small  oxtenL 

Two  locturee  relate  to  the  methods  tliat  should  be  employed  in  making  a 
survey  of  considerable  extent,  and  on  the  appropriate  scales. 

Two  lectures  on  military  reconnaissance  plans ; instruments  and  scales  em- 
ployed. 

Two  preparatory  lectures  relate  to  the  execution  of  a reconnaissance  plan,  in 
which  the  operations  of  a sham  siege  are  intended  to  be  recorded. 


Second  Section. — Practical  Lectures  or  Exercises. 


The  object  of  these  lectures,  which  take  place  on  the  glacis  of  the  fortifica- 
tion, la  to  show  the  students  the  practical  modes  of  using  the  instruments,  and 
the  precautions  which  must  be  taken,  together  with  the  most  elementary  pro- 
ceedings in  topography.  They  are  given  to  ten  or  twelve  students  at  the  same 
time,  and  the  Professor  is  assisted  by  an  officer  of  the  staff.  Each  lecture  lasts 
two  and  a half  hours. 


Third  Section. — On  the  Execution  of  Topographical  Surveys. 

The  object  is  to  familiarize  the  students  with  the  use  of  the  principal  instru- 
ments and  the  principal  operations,  and  they  comprehend  out-of-door  work,  of 
which  the  results  are  sketches,  registers,  and  minutes  mode  in  pencil,  and  in  the 
construction  of  plans,  and  inking  in  of  the  minutes  in  the  Halls  of  Study. 

The  out-of-door  work  is  performed  under  the  superintendence  of  officers  of  the 
Staff)  who  assist  the  students  in  their  work.  The  construction  of  the  plans  is  not 
commenced  until  the  pencil  minutes  havo  been  examined  by  the  Professor. 

These  exorcise*  comprise : — 

1st  and  2d.  Construction  of  plans  by  the  aid  of  the  compass. 

3d.  The  plan  of  a fortification  made  with  the  plane  table. 

4th.  The  determination  of  the  variation  of  the  compass. 

5th.  The  execution  of  a second  survey  by  tho  aid  of  the  compass. 

6th.  u “ rapid  survey  by  pacing  the  distances. 

7th.  “ “ reconnaissance  survey. 

8th.  u " an  itinerary  and  reconnaissance  sketch. 

9th.  The  preparation  of  s plan  on  which  the  whole  of  the  operations  of  a 
_ sham  siege  may  be  laid  down,  as  the  works  of  attack  and  defense 
proceed. 
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RECAPITCLATION  POU  TUB  ARTILLERY  AND  ENGINEERS. 


Credits  for  I lecture*. 

i 

Lectures. 

|! 

li 

A, 

n 

li 

ill 

1 

o| 

it 

II 

Observations. 

• The  credit  is  duet*- 

4 

6 

is  bed  here  and  carried 

Art  of  rfurveytng— 

On  the  i nst ru menu  nod  Topo- 

8 

12 

forward  to  the  eser- 
ci sea,  which  serve  for 
the  interrogations  of 

On  Surveys  of  considerable  mag 

2 

0 

many  lectures.  Theee 
lectures  have  there- 

2 

1.5 

3 

fore  really  three  senes 

Preparatory  to  out  of-door  work. 

5 

7.5 

of  interrogations. 

ToUl 

21 

27 

V 

30* 

2 

. , ■ i ... 

recapitulation — continued. 


Number  of 

Execution  of  Work. 

Attendances 

t 

1 

1 

i 

I 

Si 

> 

li 

li 

3 

l 

i.-’J  B’«  1 fi  sA«* 

1st  Part  — 

Topographical  Drawing: 
Conventional  Tints, 

1 

3 

10 

4 

26 

120 

entry  is  reckooed  with 
the  simulated  siege 
operations. 

1 

2 

10 

Constnirtinn  of  • Tlno(ulsUoo 
with  the  Compass 

3 

15 

1st  Survey  w it  h the  Compass : 

] 

6 

50 

I 

4 

90 

Survey  of  Fortification#  with  the 
Plane-table : 

1 

10 

B0 

t For  a Memoir. 

Laying  down, 

Determination  of  the  Variation  of 

i1 

1 

4 

25 

i,  ft  • 

2d  Survey  with  the  Compass  : 
Out-of-door  work, 

1 

1 

1 

8 

t This  number  Is  form- 

Rapid  Survey: 

1 

6 

to 

50 

it  for  the  credit  of  the 
interrogations  because 

r 

i 

4 

25 

the  interrogetioes  of 
several  lectures. 

Reconnaissance  Survey: 

f , 

1 

4 

30 

i* 

l 

3 

20 

Itinerary  and  Keroonaissanee,*... 
Topographical  operations  rela-  ( 

1 

10 

. J|# 

live  to  a sham  siegef, S 

Topographical  exercises,  each  of  2| 
hours  duralioo, 

6 

«n 

T-1- 

15 

3 

5 

Vi 

7 

35 

1565 
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m PROGRAMME  OF  THE  COURSE  OF  GEODESY  AND  DIALLING. 

This  coarse  is  divided  into  two  parts — the  one  part  special  for  the  engineers, 
and  the  other  common  to  the  artillery  and  engineers. 

The  first  comprises : — 

1st  The  study  of  tho  elocution  of  a triangulation  of  some  extent,  and  of 
Us  connection  with  the  general  triangulation  of  France,  executed 
under  the  superintendence  of  the  D£p6t  de  la  Guerre,  and 
2d.  Leveling  with  the  barometer. 

The  second  contains: — 

1st  The  study  of  reflecting  instruments. 

2d.  The  principles  of  dialling.  1 ~ ***—  **•«  •“  t *» 

Each  of  these  parts  comprehend : — 

1st  Lectures  given  in  the  amphitheatre. 

2d.  Practical  lectures  or  exercises. 

•*'  3d.  An  application.  * *“ 


FIRST  PART. — SPECIAL  FOR  ENGINEERS.  *' 

1st  8ection— Lectures.  i *•  uW* 

These  Lectures  include : — 

1st  A description  of  llio  principal  goodesical  instruments. 

2d.  The  establistiment  of  the  triangulation. 

3d.  Tlio  survey  and  the  calculations  connected  witli  it 

4th.  The  orientation' of  the  triangulation. 

5th.  The  calculation  of  the  co-ordinates  of  the  points  and  their  construction 
from  the  minutes  of  the  survey. 

6 Ih.  The  geodesical  and  barometrical  leveling. 

The  first  lecture  is  devoted  to  the  explanation  of  the  different  kind  of  signals 
used  under  various  circumstances;  on  the  method  of  measuring  bases  and 
angles,  and  the  principles  on  which  these  operations  are  performed:  and  con- 
cluding with  the  description  and  mode  of  using  certain  instruments  for  measur- 
ing angles. 

The  second  lecture  continues  and  enlarges  on  the  subject  of  the  measurement 
of  angles,  horizontal  and  vertical,  with  different  kinds  of  instruments. 

Tho  third  lecture  relates  to  the  corrections  and  reductions  which  must  bo 
made  to  observed  angles,  such  ss  the  correction  for  the  eccentricity  of  the  in- 
struments, to  the  reduction  of  the  angles  to  the  horizon,  and  to  the  center  of  the 
station,  and  also  on  tho  adjustments  of  the  instruments,  or  the  application  of 
corrections  for  certain  errors. 

The  fourth  lecture  discusses  the  calculation  of  the  triangles  and  their  errors, 
and  points  out  the  best  organization  that  con  be  given  to  the  triangulation,  and 
the  exactitude  which  can  he  expected  from  it 

The  fifth  lecture  also  relates  to  the  calculation  and  the  development  of  the 
triangulation,  and  explains  the  nature  of  the  geodesical  operations  for  the  map 
of  France. 

The  sixth  lecture  explains  the  manner  of  observing  for,  and  determination 
of  the  azimuthal  hearing,  for  the  orientation  of  the  triangulation. 

The  seventh  lecture  has  reference  to  the  convergence  of  meridians,  calcula- 
tion of  rectangular  oo-ordinates,  sundry  problems,  and  geodesical  leveling. 


Digitized  by 


h*  P. 


10g  ARTILLERY  AND  ENGINEER*  SCHOOL  AT  METE 

The  eighth  lecture  shown  in  what  manner  the  barometer  l«  made  uae  of  for 
the  determination  of  differences  of  altitude,  the  nature  of  the  corrections  to  be 
applied  to  the  instrument,  and  the  degree  of  exactitude  to  be  found  in  the  re- 
sults of  this  process. 

The  ninth  lecture  points  out  the  order  in  which  gcodesical  calculations  should 
be  performed  and  the  verifications  which  should  bo  exacted. 

The  Second  Section  contains  five  lectures  or  exercises,  and  they  have  for 
their  object  to  familiarize  the  students  with  the  use  of  the  various  kinds  of  in- 
struments employed  in  carrying  on  the  operations  which  have  been  shortly  de- 
scribed in  the  first  section. 

The  Third  Section  relates  to  the  practical  application  of  tho  precoding  princi- 
ples, and  mostly  consists  of  gcodesical  applications. 

• 

SECOND  PART.— COMMON  TO  TBS  ARTILLERY  AMO  ENGINEERS. 

The  First  Section  consists  of  lectures  given  in  the  amphitheatre,  and  relates 
to  reflecting  instruments,  such  as  the  sextant,  reflecting  circle,  and  the  method 
•f  using  them,  and  alao  on  the  principles  of  dialling,  and  its  connection  with 
various  problems  in  astronomy ; describes  also  the  different  kinds  of  diala 

SECOND  SECTION. — PRACTICAL  EXERCISES. 

In  which  the  students  are  called  upon,  in  tho  presence  of  the  Professor,  to 
adjust  the  sextant,  and  to  use  it  in  connection  with  an*  artificial  horizon  for  the 
measurement  of  the  angle  between  any  two  objects  of  the  altitude  of  these  ob- 
jects above  the  horizon,  and  also  the  same  altitude. 

Third  Section  contains  the  practical  application  of  the  principles  enunciated 
in  the  preceding  sections,  in  the  preparation  by  tho  students  of  two  drawings, 
in  which  they  will  exhibit  the  graphical  representation  of  the  hour  in  terms  of 
the  altitude  of  the  sun  previously  observed,  and  show  the  various  constructions 
of  a sun-dial,  according  to  tho  specified  conditions  based  on  the  observation  of 
the  hour  angle. 

RECAPITULATION  TOR  TOE  ENGINEERS. 


Lkctuuks. 

Number  of 
Lectures. 

Credits  for  Lectures. 

Number 
of  later 
rogations. 

With 

application. 

Without 

application. 

Total. 

Fir*  Part Ct-odesv  : 

Lector*  with  application,. 
**  without  application. 

Second  Part: 

Reflect! nf  Instruments,. . . 
Dialling 

4 

1 

1 

s 

fl 

14 

3 

U 

« ... 
1 

1 “ 
4J 

i 

i ' 

Total,...-.., 

" 

1M 

11 

211 

2 

a,  ! • * '•  r • • 
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Number  of 

Execution  or  Wore. 

3 . . ,,y  •*  ] 3i  1 

Euta 

Credits. 

■ 

Out  of 
the  Halt*. 

Drawings. 

Memoir*. 

Direr*. 

la 

the  Halls. 

Pirat  Part: 

• •* 

/ '*  a 

Geode* real  calculation*,... 
Exercises  of  2^  hour*,.... 

- 

4 

4~ 

.*« 

20 

10 

Second  Part : 

Drawing*  of  Dialling,. . . . 

2 

4 

20 

Exercises  of  2}  hours, . . . . 

•• 

•• 

1 

8 

Totel, 

2 

.. 

9 

8 

8 

35 



recapitulation  of  the  credits  of  importance. 

Si* 


.a  : lectures. 

Execution  of  Work. 

•c  U 


RECAPITULATION  FOR  TUB  ARTILLERY. 


* 

Number 

Credits  for  Lecture*. 

*.  .*•  • . # . : . *.N»e  * 

Number 
of  Inter- 
rugatioos. 

Lectures. 

• • . ea#i  < u 

of 

Lecture*. 

With 

Without 

Tout. 

Reflecting  Instrument*, 

_rr ttb  |t 

* I 

45 

•• 

5 

1 

Total, 

3 

4.5 

•• 

5 

v or 

l 

— 


Enemox  of  Works. 


Draw i oft  of  Dialling.. 
. of  $4  boon,. 


Total,. . 


Number  of 


Drawings. 

Dir*. 

• * .I  rfp> 

Memoir*. 

Credit*. 

la 

the  Hall*. 

Out  of 
the  Halts. 

2 

4 

’i 

V 

m 

5 

2 

4 

i 

93 
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-PROGRAMME  OF  THE  COURSE  OF  SCIENCES  APPLIED  TO  THE  MILITARY 
ARTS. 

Lactam. 

1st  part — Geology, 12 

2d  " On  tbo  Metallurgy  of  Iron,  on  Working  in  Iron, ...  G 

3d  “ Applications  of  the  Working  in  Iron, 3 

4th  " On  the  Manufacture  of  Small-arms, 4 

6 th  “ « “ “of  Ordnance, 5 

6th  “ “ “ of  Powder, 6 

7th  “ On  Pyrotechny, 2 


Total,. 


37 


FIRST  PART. — GEOLOGY. 

Lecture  1. — Preliminary  notions.  Definition  of  geology  expressed  bom  its 
applications.  Division  in  four  sections: — 1st.  Mineralogy.  2d.  Paleontology. 

3d.  Geognosy.  4tli.  Geogeny.  (Only  the  three  first  are  here  treated  of.) 

first  Section. — Mineralogy.  Generalities.  Distinctive  characters  of  min- 
erals. Fundamental  principle  of  a mineralogical  classification.  Min- 
erals are  distinguished  as  having  characters  cither  exterior,  crystalline; 
chemical,  or  physical ; classification  of  minerals. 

Lecture  2. — First  class : Simple  bodies  forming  one  of  the  essential  principles  -> 
of  minerals.  Genus  silica,  quartz,  sulphur.  Second  class:  Alkali  and  alkaline 
salts,  potass,  soda,  Ac.  Third  class:  Alkaline  earths,  and  earths.  Genus  lime. 
Fourth  class:  Metals.  Iron  of  various  kinds;  copper,  lead,  tin,  zinc. 

Lecture  3. — Fifth  class:  Silicates  of  various  kinds.  Sixth  class : Combustibles, 
minerals 

Lecture  4. — Description  of  various  rocks  Classification  of  rocks 

Lecture  6. — Use  of  rock  and  stone  in  the  arts,  and  particularly  in  the  art  of 
construction. 

Lecture  G. — On  the  calcination  of  calcareous  stones,  lime-kilns 

Lecture  7. — Manufacture  of  artificial  hydraulic  lime,  manufacture  of  bricks, 
Stucco,  or  cements 

* Lecture  8. — Second  Section : Paleontology.  General  division  established  in 
zoology  and  botany.  General  notions  relating  to  the  different  kinds  of  animals 
and  vegetables,  of  which  the  remains  ore  found  in  various  geological  formations 
Third  section:  Geognosy.  Lectures  9,  10,  11,  12,  occupied  with  the  explana- 
tion of  the  various  formations 

).  i ' .4*|M  V t 

SECOND  PART.— OX  WORKING  IX  IRON. 

Lecture  13. — Preliminary  notions  Definitions  and  general  considerations 
Characteristics  of  iron,  steel,  cast-iron,  Ac. 

Lecture  1 4. — On  iron  ore  and  the  various  kinds  of  fluxes 

Lecture  16. — On  combustibles  Vegetable  combustibles;  mineral  combust- 
iblos 

Lecture  16. — Manufacture  of  cast-iron.  High  furnaces,  different  modes  of 
proceeding  with  vegetable  and  mineral  combustibles 

Lecture  17. — Manufacture  of  iron  and  steel  and  the  different  kinds  of  iron. 
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THIRD  PART. — APPLICATION  OP  TOE  WORKING  OP  IRON. 

Lecture  19. — Making  of  projectiles,  carriages  Tor  guns  and  mortars,  axle-trees 
and  anchors.  Use  of  cast-iron  fbr  artillery.  General  notions  in  moulding.  Use 
of  wrought-iron  and  steel  Materials  first  made  use  of  for  the  making  of  pro- 
jectiles, and  in  the  casting  of  cannon-balls,  Ac. 

Lecture  20. — On  the  manufacture  of  hollow  projectiles  and  the  carriages  for 
guns  and  mortars. 

Lecture  31. — On  the  manufacture  of  axles  and  anchors. 

FOURTH  PART. — OK  THE  MANUFACTURE  OP  SMALL-ARMS. 

Lecture  22. — Preliminary  considerations.  Assay  of  metals.  Fire-arms,  man- 
ufacture of  gun-barrels,  describing  the  various  details 

Lecture  23. — Bayonets,  locks,  Ac. 

^ Lecture  24. — On  the  making  of  stocks.  Finishing.  Rifling  small-arms. 

Lecture  25.— Manufacture  of  sabres,  swords,  lances,  hatchets,  cuirasses,  and 
on  the  preservation,  maintenance,  and  repair  of  arms. 


PI  PTH  PART.— OK  THE  MANUFACTURE  OP  ORDNANCE. 

Lecture  26. — Preliminary  notions.  Metals  proper  for  the  manufacture  of  ord- 
nance. Composition  and  properties  of  gun-metaL  Wrought  and  cast-iron  ord- 
nance. Moulding  generally.  Moulding  of  cannons. 

Lecture  21.— Moulding  of  howitzers.  Foundries.  Fusion  of  the  metals. 

Lecturer  28,  29. — Boring.  Turning.  Carving.  Turning  of  tho  trunnions,  Ac. 
Manufacture  and  reception  of  bushes.  Insertion  and  replacement  of  bushes. 

Lecture  30. — Last  operations.  Proofs  and  reception  of  cannon.  Chemical 
operations.  Assay  and  analysis  of  the  metals  employed  in  the  casting  of  gun- 
metal;  proportion  of  the  several  ingredients. 

SIXTH  PART.— ON  THE  MANUFACTURE  OP  POWDER. 

Lecture  31. — General  notions.  Various  kinds  of  powder,  Ac.  On  saltpetre 
and  sulphur. 

Lecture  32. — Charcoal ; wood  employed ; various  kinds  of  charcoal ; proceed- 
ing followed  in  making  powder  In  various  ways  by  the  peetle. 

Lecture  33. — Manufacture  by  mills,  Ac. 

Lecture  34.— Influence  of  the  proportion  of  the  several  ingredients,  and  of  tho 
manner  of  making  it  on  its  various  properties.  Preservation,  inflammation,  and 
combustion. 

Lecture  35. — Proofs  and  reception  of  powder.  Proof  of  its  projectile  force. 
Mortar  proof,  and  various  kinds  of  other  proofs  to  which  it  is  subject  Recep- 
tion and  analysis  of  powder. 

SEVENTH  PART.— PTBOTECKHT.  • T 

lecture  36.— Preliminary  ideas.  Objects  of  the  course.  Precautions  that 
should  bo  adopted  to  prevent  accident.  Mixture  of  the  materials  Manufac- 
ture of  leaden  balls  of  various  kinds  Caps.  Fireworks  for  warliko  purposes, 
used  for  setting  buildings,  Ac.,  on  fire.  Firing  cannon  and  exploding  mines. 

Lecture  31. — Fireworks  employed  under  various  circumstances  in  war. 
nsl  rockets  For  illuminating  or  setting  on  fire.  For  explosions  Petsrds 
On  ordinary  fireworks  a*  a •»  —ul*rrm*t  M «*■*  ■*  Mi 
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VPorfct  of  Applicatior — Tho  works  of  application  which  are  connocted  with 
tho  course  of  science  applied  to  the  military  arts  arc  as  follows: — 

1st.  Study  of  samples  of  mineralogical  specimens. 

2d.  Study  of  geological  maps  to  be  followed  by  a memoir. 

3d.  Memoirs  on:  1st.  Iron  and  its  applications.  2d.  Manufacture  of  can- 
non. 3d.  Manufacture  of  small-arms  and  powder.  „ 

4 tlr.  Out-of-door  geological  excursions  to  be  followed  by  memoirs. 

6th.  Manipulations  relative  to  moulding  in  earth  or  sand. 

6th.  Chomical  manipulations. 

1th.  Pyrotechnic  manipulations. 


f'irei. — Study  of  Sampler  of  Mineralogical  Specimen e. 

This  study  has  for  its  object  the  determination  of  the  kind  of  minerals  de- 
scribed in  the  course.  It  is  made  in  sections  of  ten  or  twelve  Sub-Lieutenants 
and  by  attendances  of  one  hour,  each  Sub-Lieutenant  being  called  upon  to  reply 
St  least  three  times. 

Second.— Study  of  Biological  Mope,  followed  hy  a Memoir. 

The  study  of  geological  maps  will  consist  in  indicating,  by  conventional  colors, 
the  different  geological  formations  of  a lithographical  map,  and  to  make  a section 
in  a particular  direction.  The  map  will  be  the  same  for  all,  and  it  will  be  con- 
ceived so  as  to  correspond  with  the  geological  formation  of  France,  but  the  sec- 
tions will  differ  for  each  student. 

An  explanatory  memoir  will  havo  for  its  object  to  call  tho  attention  of  tbs 
Sub-Lieutenants  to  the  most  salient  facts  which  will  be  placed  in  relief  by  this 
Study. 

One  attendance  in  the  halls  of  study  will  be  devoted  to  this  work. 

Third. — Three  Memoirt. 

Three  memoirs  on  different  parts  of  tho  course,  other  than  tho  geological,  will 
be  made  immediately  after  the  interrogations  relative  to  each  section.  Particu- 
lar data  will  be  furnished  to  each  Sub-Lieutenant.  Three  attendances  in  the 
halls  of  study  will  be  allowed  for  these  memoirs. 


Fourth. — Geological  Ezcurrione. 

Three  geological  excursions  will  be  made  in  the  environs  of  Metz  by  groups 
of  ten  or  twelve  Sub-Lieutenants  under  the  direction  of  the  Professor,  and  at 
the  period  of  the  out-of-door  work,  so  os  not  to  interfere  with  the  current  work 
In  the  halls.  The  first  excursion  will  have  for  its  object  the  study  of  the  lias 
and  lower  oolite,  met  with  in  the  vicinity  of  Metz.  If  the  time  will  admit  of 
It,  a reconnaissance  will  be  made  to  the  great  oolite  at  Taumont  or  at  Aman- 
villers. 

The  second  excursion  will  be  made  in  the  direction  of  Gone  for  the  study  of 
the  lower  oolitic  formation  and  to  trace  it  up  to  Bradford  clay,  where  an  import- 
ant fault  occurs  in  this  direction  noar  to  Metz.  Tho  study  of  this  fault  will  bs 
the  great  object  of  this  excursion. 

The  third  excursion  will  be  mado  in  the  direction  of  Forbach,  meeting  with 
the  lias,  chalk -colored  freestone,  Ac. 

Three  entire  days  will  be  devoted  to  theso  excursions,  and  each  Sub-Lieuten- 
ant will  enter  his  observations  in  a note-book,  and  make  a certain  number  of 
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•ectionA,  and  report  the  results  of  these  excursions  in  three  memoirs  in  a speci- 
fied time. 

Fifth — Manipulations  relative  to  Moulding  in  Earth  or  Hand. 

These  mouldings  of  projectiles  will  be  made  by  sections  of  ten  or  twelve 
Sub- Lieutenants,  two  attendances  of  three  hours  each  being  doroted  to  them, 
one  for  ordinary  and  the  other  for  hollow  projectiles. 

The  manipulations  for  the  moulding  of  cannon  will  bo  executed  by  the  Pro- 


All  the  8ub- Lieu  tenants  will  be  successively  called  by  sections  a certain  num- 
ber of  times,  in  order  that  they  may  be  enabled  to  render  an  account  of  the  dif- 
ferent states  of  advancement  of  the  work. 

Programme  of  practical  instruction  for  the  casting  of  projectiles. 

1st  attendance.  Malting  shot,  Ac. 

2d  attendance.  Making  hollow  projectiles. 

Programme  of  the  moulds  to  be  executed  by  tho  Professor. 

Manufacture  of  cannon ; moulding  in  earth  and  the  various  processes  to  be 
carried  on. 

Sixth. — Chemical  Manipulations. 

The  chemical  manipulations  are  made  by  sections  of  ten  or  twelve  Sub- 
Lieutenants. 

Nine  attendances  of  three  hours  each  are  employed. 

1st  To  the  determination  of  the  specific  gravity  and  real  density  of  gun- 
powder and  to  its  analysis. 

2d.  To  two  other  analyses  of  gun-metal,  iron-ore,  Ac. 

Seventh. — Manipulations  in  Pgrotschny. 

The  manipulations  In  pyrotcchny  will  be  mado  by  tho  whole  division,  divided 
into  three  brigades.  Each  brigade  will  be  assembled  in  one  of  the  balls  at  the 
School  of  Pyrotcchny,  and  will  execute  the  different  manipulations  indicated  in 
the  following  programme,  under  the  direction  of  tho  Professor,  and  with  the 
assistance  of  the  master  artificers  of  the  School  of  Pyrotcchny.  Five  attend- 
ances of  three  hours  will  be  employed  at  those  manipulations. 

41..  % I 

PROGRAMME  OF  TBS  FRACTICAL  INSTRUCTION'S  OR  MUNITIONS  AMD  FIREWORKS. 

1st  Attendance.  Munitions  for  small-arms. 

Construction  of  bullets. 

Infentry  cartridges,  ■ “ of  pouches  and  caps. 

“ of  cartridges. 

Cartridges  with  oblong  bullets. 

2d  Attendance.  Ammunition  for  field  guns. 

Construction  and  filling  of  pouches,  packing  in  wood,  Ac. 

3d  Attendance.  Ammunition  for  siege  artillery,  Ac. 

Construction  and  filling  of  cartridges,  Ac. 

Charging  hollow  projectiles. 

4th  Attendance.  Fireworks  for  war  purposes. 

Construction  of  matches,  quick  matches,  tubes,  fusees  for  shells  and 
grenades. 

Construction  of  •igul  rockets. 
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6th  Attendance.  Carriage  of  field  ammunition. 

Loading  and  unloading  field  ammunition  chests  for  cannons,  how* 
itzers,  and  infantry  wagons. 

Construction  of  ornamental  lances  and  Roman  candles. 
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DL  PROGRAMME  OP  THE  COURSE  OP  APPLIED  MECHANICS. 

FIRST  SECTION. — GENERAL  PRINCIPLES. 

Lectures  1 and  2. — Short  account  of  the  general  principles  which  serve  as  a 
base  for  the  application  of  mechanics  to  machines,  under  the  compound  ratio 
of  tbeir  establishment  and  of  the  calculation  of  their  effects. 

Lecture  3. — General  composition  of  a factory ; power,  recipient,  transmission 
of  movement,  tools.  General  method  of  calculating  the  effect  of  forces  in  a 
complete  factory. 

Lectures  4,  B,  and  8. — Theoretical  rules  and  the  results  of  experiments  con- 
cerning the  flow  of  liquids.  (Particular  reference  is  made  to  tho  principles 
which  rclato  to  the  large  orifices  of  machines  moved  by  water.) 

Lecture  7. — Guaging  of  the  volumes  and  valuation  of  the  dynamical  power 
of  water-courses  which  feed  machines. 

*■  *»•<•<*  fiaass  T .j-«  vJfTs  1 ^ 

SECOND  SECTION. — MOTOR  MACHINES. 

Lecture  8. — Theory  of  the  effect  of  water  on  hydraulic  wheels.  Determina- 
tion of  the  elements  of  the  calculation. 

Lectures  9 to  13. — Application  of  the  general  theories  to  the  principal  hy- 
draulic recipients.  Conditions  of  tho  maximum,  relative  to  the  useful  effect  of 
each  kind.  Results  of  experiments,  Ac.  (With  reference  to  turbines,  those 
which  are  most  generally  employed  in  the  artillery  workshops  must  be  ad- 
verted to.) 

Lecture  14. — Comparative  abstract  of  the  usual  properties  of  various  hy- 
draulic “ recepteurs.”  Operations  that  must  be  carried  on  in  order  to  arrive  at 
their  results  and  to  their  reception  in  manufactories. 

Lecture  15. — Physical  ideas  relative  to  the  use  of  the  vapor  of  water  as  a 
motive  power.  Theoretical  bases  of  the  calculation  of  the  effects  of  steam- 
engines.  Force  exerted  by  the  compression  and  expansion  of  elastic  fluids 

Lectures  16  to  18. — Practical  notions  and  result*  of  experiments  relating  to 
the  effects  and  to  the  usual  properties  of  tho  principal  systems  of  steam-engine* 
in  use,  as  to  tho  employment,  reception,  and  maintenance  in  workshops. 

* • ■'  i.  ,*  1*.  I ec 

THIRD  SECTION.— RESISTANCE  OF  MATERIALS. 

Lecture  19. — Resistance  to  compression:  1st,  by  gradual  pressure;  2d,  by 
shock.  Results  of  experience.  Application  to  wooden  and  cast-iron  supports, 
and  to  the  foundations  of  machines.  Stocks  of  hammers. 

Lecture  20. — Resistance  to  traction.  Application  to  the  shank  of  a piston,  to 
bolts,  chains,  cordage,  and  leather  strap*.  Resistance  to  flexure.  Practical 
formula:  for  calculating  tho  transverse  dimensions  of  the  wooden  or  cast-iron 
anna  of  hydraulic  wheels,  of  tho  catches  or  sails. 

Lecture  21. — Continuation  of  the  resistance  to  flexure.  Practical  formula  for 
calculating  the  dimensions  of  the  several  parts  of  such  machines.  Cranks, 
winches,  and  handles  in  wood  or  in  metal. 

Lecture  21. — Resistance  to  torsion.  Practical  formulas.  Results  of  experi- 
ments relative  to#the  resistance  of  wood  and  metals  to  boring  and  turning. 
Resistance  of  cast-iron  plates  to  clipping. 
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FOURTH  SECTION. — -WOBK1XO  MACHINES. 

Lectures  23  and  24. — Of  blowing  machines.  General  expression  of  their 
useful  effect.  Conditions  of  the  maximum  effect  Ventilators;  their  use  in 
workshops  and  galleries  of  mines.  Practical  bases  of  their  construction.  Blow- 
ing machines  with  a piston.  Description.  Calculation  of  the  effects  and  results 
of  experiment 

,i  Lectures  25  and  26.— Description  and  properties  of  alternative  and  circular 
jawing  machines.  Practical  rules  for  their  establishment  Results  of  experi- 
ments concerning  the  motive  power  they  require,  the  useful  effect  obtained,  and 
the  resistance  of  various  kinds  of  wood  to  the  action  of  the  tool  Results  of 
observation  relative  to  the  work  in  shops  by  band-saws. 

Lectures  21  and  28.— Machines  which  act  by  shocks.  Practical  formula  for 
the  calculation  of  the  loss  of  acting  force  in  the  shock.  Description  and  usual 
properties  of  various  kinds  of  hammers  employed  in  workshops.  Results  of 
experiments  proper  for  serving  as  the  base  for  the  establishment  of  lever  ham- 
mers and  pestles  in  powder  manufactories.  Results  of  calculation  and  observ- 
ation relative  to  hammers  and  pestles  moved  directly  or  by  the  transmission 
of  a movement  by  Bteam. 

Lecture  29. — Grindstones  for  powder  manufactories.  Rapidity  suitable  to  tbs 
different  parts  of  the  work.  Means  of  obtaining  it.  Calculation  of  the  neces- 
sary motive  power.  Sharpening  grindstones  for  the  manufacture  of  arms. 
Ventilation. 

Lecture  30. — Lathes  and  drilling  bits.  Description.  Rapidity  of  movement 
and  form  of  the  tools,  according  to  the  nature  of  the  matter  and  kind  of  work. 
Results  of  experiments  concerning  the  motive  force  required,  and  its  relation  to 
the  usefUl  effect  obtained.  Composition  of  a workshop  of  turning-lathes  for  an 
arsenal  of  artillery. 

Lecture  31. — Boring.  Machines  for  cutting  and  boring.  The  form  of  the 
tool  and  the  rapidity  of  its  action  must  depend  on  the  nature  of  the  material 
and  the  kind  of  work.  Results  of  experience  concerning  the  motive  power 
required,  and  its  relation  to  tho  useful  effect  obtained,  principally  for  the  boring 
machines  of  tho  manufactories  of  arms  and  of  foundries.  Boring  machines, 
disposal  of  them  in  an  arsenal. 

Lecture  32. — Flatteners.  Machines  for  centering,  for  making  screw  holes. 
Descriptions.  Different  rapidity  of  tho  work,  dependent  on  its  nature  and 
that  of  tho  material.  Results  of  experiments  concerning  the  amount  of  tho 
motive  power  and  its  relation  to  the  useful  effect  obtained. 

FIFTH  SECTION. — LECTURES  PREPARATORY  TO  THE  WORX8  OF  APPLICATION. 

Lecture  33. — Proceeding  to  be  followed  in  the  preparation  of  the  sketches 
of  a machine.  Observations  on  the  effects  of  machines,  their  duration,  original 
cost,  and  cost  of  maintenance,  mode  of  making,  Ac.  Indications  of  tho  diffi- 
culties which  are  met  w ith,  and  menus  which  should  be  employed. 

Lecture  34. — Project  of  a factory  (speciaDy  for  the  sub-lieutenants  of  artillery.) 
Legal  conditions  respecting  the  erection  of  factories.  General  mode  of  proceed- 
ing with  the  project  Choice  of  motor  machines  dependent  on  local  circum- 
stances and  the  nature  of  the  work  to  bo  performed.  • 

Lecture  35.— (Special  for  the  sub-lieutenants  of  artillery.)  Determination  of 
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the  effect*  supported  by  the  pieces,  whose  dimensions  should  be  calculated  In 
applying  the  practical  formula  of  the  resistance  of  materials.  Seloction  of 


Ltdmre  36. — (Special  for  the  sub-lieutenants  of  artillery.)  Principal  assem- 
blages of  various  pieces  of  machines.  Building,  foundations,  supports  of  trun- 
nions snd  pivots.  » jr  iu  ,tm.i 


SECTION  SECOND. — WORKS  OF  APPLICATION. 


Sarvry  of  Workshops. 
Ibis  survey  of  workshops  comprehends: — 


*.w  s 


1st  figured  sketches  and  observations  made  on  the  ground, 
la  2d.  Drawing  of  the  whole  and  of  details  shaded. 

3d.  A memoir  containing  an  accurate  description  of  the  machines  and 
workshops,  the  calculation  of  the  dynamical  effect,  the  exposition 
— — of  the  mode  of  fabrication,  and,  in  general,  the  results  and  conae- 

Sm  guanoes  of  the  observations  made  on  the  spot  It  must  be  executed 

by  each,  conformably  with  the  particular  programme,  and  to  tbs  in- 
struction which  will  be  given  to  him.  He  is  allowed  for  this  work 
thirty-four  daya 

Projod  of  Uadiitus. 

Ibis  work,  executed  immediately  following  the  preceding,  by  the  sub-lieu- 
tenants of  srtillery  only,  has  exclusively  for  its  object  the  establishment  of  a 
workshop  for  the  service  of  the  artillery,  comprehending  the  driving  machines  and 
the  principal  operators ; or,  if  there  be  time,  the  improvement  of  the  workshops 
of  the  same  arm,  described  in  the  preceding  work.  This  project  must  be  exe- 
cuted conformably  to  the  particular  programme  given  to  each  sub-lieutenant 
It  comprehends ; 1,  sheet  of  drawings : 2,  a memoir.  Twenty-sir  days  an 
allowed  for  this  work. 


RECAPITULATION. 
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420  ....  265 


X. — PROGRAMME  OF  THE  COURSE  ON  CONSTRUCTION. 

The  course  on  construction  is  divided  into  four  parts. 

The  tart  part  relates  to  the  elements  of  masonry  and  the  principles  which 
should  regulate  the  form,  dimensions,  and  the  construction  of  walls,  and  the 
different  parts  of  buildings ; it  contains  eighteen  lectures. 

The  second  part  is  devoted  to  the  architecture  of  military  buildings — twelve 
lectures. 

The  third  part  supplies  the  theory  of  the  stability  of  construction,  and  is 
divided  into — 

1st  section,  relating  to  the  resistance  of  materials — six  lectures 

2d  “ to  the  stability  of  walls  of  revetments  and  arches — nine  lectures. 

The  fourth  part  applies  to  constructions  in  water — twenty  lectures. 

The  courso  is  very  nearly  the  same  for  the  Artillery  as  for  tho  Engineers. 


ELEMENTS  Or  MASONRY,  ETC. 

Lecture e 1,  2,  and  3. — Belato  to  the  elements  of  which  masonry  is  composed, 
such  as  the  different  kinds  of  stones,  usual  dimensions,  manner  which  good 
stone  may  be  known;  bricks,  lime,  cement,  sand,  mortar,  stucco,  mastic  plaster, 
aapbalte,  Ac.,  and  to  the  general  considerations  relating  to  foundations,  and  the 
different  kinds  of  walls  under  various  circumstances 

' Lecture  4. — Treats  of  sustaining  walls  and  tho  probable  effects  of  the  press- 
ure of  the  oarth.  Of  the  conditions  which  must  be  fulfilled  to  insure  stability. 
Various  formulae  on  the  subject  Details  of  construction  and  on  the  proper 
material  to  be  used. 
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Lecture  5. — Refers  to  the  manner  of  lacing  masonry.  Openings  in  walls, 
windows.  Partition-walla. 

Lecture  6. — On  cylindrical  arches,  vaults,  key -stones.  Formulas  for  the  calcu- 
lation of  the  thickness  of  piers  of  an  arch  or  vault  Construction  and  use  of 
tables  for  the  calculation  of  tho  thickness.  Construction  of  arches  and  vaults 
in  different  materials. 

Lecture  1. — Arches  Continued,  flat  arches,  plate  bands,  Ac. 

Lecture  8. — On  tho  woods  used  in  construction.  On  tho  influence  of  the  soil 
on  its  quality.  Characteristics  of  good  wood.  Preservation  of  wood.  Proper 
wood  for  constructions. 

Lecture  9. — Flooring.  Beams.  Girders.  Joists.  Ceilings. 

Lecture  10. — Staircases,  conditions  respecting.  Construction  of  different 
kinds  of  staircases,  port  of  masonry,  wood,  Ac. ; steps.  Construction  of  land- 
ing-places, Ac. 

Lecturer  11  and  12. — Roofs  in  carpentry.  Conditions  which  should  be  sat- 
isfied. Composition  of  the  roof  of  a building.  On  the  different  kinds  of 
rooft. 

Lecture  13. — On  the  different  ways  of  joining  pieces  of  wood  or  timber  to- 
gether. 

Lecture  14. — On  permanent  kinds  of  roofing.  Conditions  which  should  be 
fulfilled  by  good  roofing.  Composition  of  roofing.  Tiles,  lathing,  cut  slates, 
ridge  tiles,  hollow  tiles,  Dutch  tiles.  On  slate  roofing.  Metallic  roofing.  Metal 
mostly  used.  Precautions  to  bo  taken  with  reference  to  all  metal  roofing. 

Lecture  15. — Details  relating  to  inhabited  buildings.  Cellars.  Privies.  Drain- 
age. Chimneys ; cause  of  their  smoking.  Most  favorable  forms  of  the  flues, 
pipes.  Bake-house,  hearth. 

Lecture  16. — On  joinery  and  locksmiths'  work.  Flooring  of  different  kinds. 
Doors.  Camp-beds.  Rocks  and  mangers  in  stables.  Shutters. 

Lecture  1 1. — Apparatus  for  heating  and  for  cooking  food.  Hearth,  ash-pan. 
Grate-flues.  Amount  of  surface  to  be  given  to  heating  apparatus.  Furnace  of 
kitchens  in  barracks.  Summary  notions  on  the  heating  and  ventilating  of  build- 
ings. Calorificres  with  hot  air,  steam,  and  hot  water. 

Lecture  18. — Plan  of  a building.  Projections  adopted  for  tho  representation 
ef  a building.  Plans,  sections,  and  elevations.  Order  in  which  the  measure- 
ments should  be  made,  and  the  sketch  prepared.  Height  at  which  tbo  horizon- 
tal plane  of  projections  should  pass,  Ac. 

HECOXD  PART. — ARCItlTECTtmE  OP  MILtTART  BTT1.DIXGS. 

Lectur  e 1.— Decoration,  without  making  use  of  the  orders  of  architecture. 
Principal  conditions  relating  to  decoration.  Symmetry,  regularity,  simplicity, 
unity,  and  apparent  solidity.  Proper  character.  Proportions  of  tho  blades. 
Height  of  the  stories.  Basements.  Horizontal  chains  or  Allots.  Vertical  chains 
snd  pilasters.  Proportions  of  tho  doors  and  windows.  Arcades  and  arched 
windows.  Cornices,  pediments. 

Lecture  2. — Distribution  of  buildings.  Considerations  that  should  have  weight 
in  the  distribution.  Number  composing  tho  edifice.  Circumstances  that  guide 
in  the  dispoeal  of  mosses.  Conditions  that  should  be  satisfied  in  plating  a 
building.  Locality  and  suitable  dimensions.  Relations  that  should  exist  be- 
tween them.  Interior  and  exterior  communications.  Stories  on  the  same  floor. 

14 
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Position  of  tfae  large  rooms.  • Separation  of  the  rooms.  Position  and  arrange- 
ment of  staircases.  Verification  of  stability. 

Lecture  3. — Conditions  to  bo  fulfilled  in  the  distribution  of  the  principal  mil- 
itary establishments.  Arsenals.  Polygons  for  drill.  Military  establishments 
to  the  School  of  Bridges. 

Lecture  4. — Foundries.  Manufacture  of  arms. 

Lecture  5. — Refining  saltpetre.  Powder.  Powder  magazines.  Details  rela- 
tive to  the  construction  of  lightning  conductors. 

Lecture  6. — Infitntry  and  cavalry  barracks. 

Lecture  7. — Hospitals.  Military  prisons  and  ;>enitentiariea 

Lecture  8. — Storehouse  for  corn.  Store-pita.  Storehouse  for  fodder.  Pre- 
serving houses. 

Lecture  9. — Cisterns.  Filtration. 

Lecture  10. — Military  tribunals.  Guard-house.  Gates  of  dries.  Ilotels  and 
dwelling-houses.  Officers'  quarters. 

Lecture  11.— Preparatory  to  the  execution  of  a project  for  a building.  Mothod 
of  proceeding.  Composition  of  the  sketch ; approximate  surface  of  all  the  local- 
ity ; separation  into  symmetrical  groups  in  the  case  of  several  buildings ; num- 
ber of  stories ; surface  of  the  ground  floor ; length  and  breadth  of  the  building 
between  its  walls;  distribution  of  each  story;  verification  of  the  relation  be- 
tween the  stories.  Elevation  of  the  building.  Sketches.  Memoir.  General 
details,  and  details  of  execution. 

Lecture  12.— Discussion  before  the  abstraction  of  the  measurements  and  the 
preparation  of  the  estimate  of  tho  building. 

THIRD  PART. — FIRST  SECTION:  OS  THS  RESIST ASCE  OP  MATERIALS. 

1.  Resistance  of  prismatic  bodies  to  extension  and  compression.  Elasticity 
of  bodies  Modulus  of  elasticity.  Limits  of  permanent  efforts  Resistance  to 
extension  and  compression  of  stone,  bricks,  and  analogous  materials ; also  of 
wood  and  metals.  Applications 

2.  Transverse  resistance.  Some  cases  in  which  it  is  brought  into  play.  Re- 
sults of  experience.  Resistance  of  bodies  submitted  to  the  effects  of  transversal 
flexure.  Results  of  experience  and  conventions  Conditions  of  equilibrium 
of  bodies  submitted  to  efforts  directly  transversal  to  their  length.  Direction 
and  value  of  molecular  efforts  Equation  of  tho  axis  of  the  body.  Equation 
of  tho  squaring.  Discussion  of  these  equations 

3.  Geometrical  mothod  for  determining  the  inertia.  Application  to  the  re- 
search for  the  inertia  of  various  soctions  Applications  of  genoral  equations  of 
equilibrium  and  of  squaring  to  straight  pieces 

1st.  A horizontal  piece  set  in  a frame  at  one  extremity,  and  subjected  to  a 
weight  acting  at  the  other  extremity,  with  a uniform  vertical  effect. 

2d.  Horizontal  beam  placed  upon  two  supports,  and  subjected  to  a weight 
acting  at  its  center,  and  with  a uniform  vertical  effect. 

3d.  Beam  placed  horizontally  on  two  supports,  and  having  two  equal 
weights  symmetrically  placed  with  respect  to  its  center. 

4th.  Beam  placed  horizontally  on  two  supports,  and  subjected  to  a weight 
acting  at  any  point  whatever  throughout  its  length. 

5th.  Horizontal  beam  fixed  at  both  its  extremities,  and  subjected  to  • 
weight  acting  at  its  center  with  an  equal  vertical  efTecL 

t ; 
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6th.  Horizontal  beam  placed  on  three  points  of  support,  at  unequal  dis- 
tances, and  weighted  with  two  weights  acting  at  the  middle  of  the 
intervals  between  the  supports. 

7 th.  Vertical  beam  fixed  at  the  foot,  and  charged  with  a weight  acting  at  a 
certaiu  distance  from  the  axis  of  tho  beam. 

5.  Solids  of  equal  resistances.  Most  suitable  form  for  cast  girders.  Applica- 
tions of  the  formula  of  equilibrium  and  squaring  to  various  kinds  of  carpentry. 

6.  On  polygonal  roofs.  Conditions  respecting  them.  Arched  roots,  pressure, 
Ac.  On  the  stability  of  walls  required  to  resist  the  pressure  of  roofs. 

SECOND  SECTION:  ON  THE  STABILITY  OF  REVETMENT  WALLS  AND  ARCHES. 

7.  On  the  pressure  of  earth.  Explanation  of  the  theory  on  Coulomb's  system. 
Investigation  of  the  pressure  of  earth  by  analysis.  Hypothesis  necessary  in 
order  to  simplify  tho  calculations.  General  formula  of  the  value  of  the  pressure, 
Ac.  Equations  of  stability  and  equilibrium  under  the  hypothesis  of  slipping  and 
rolling. 

8.  Simplification  of  the  general  equations  of  equilibrium  in  three  particular 
cases.  Determination  of  the  co-efficient  of  stability  in  Vauban’s  profile.  M. 
Ponoelet  s formula  for  calculating  the  thickness  of  revetment  walls  with  per- 
pendicular face.  Transformation  of  the  profile  of  a revetment  to  anothor  of 
equal  stability.  Vauban’s  counterforts,  Ac. 

9.  Geometrical  method  for  determining  tho  pressure  of  earth,  wliatever  may 
be  tho  profilo  of  the  wall  and  of  tho  earth,  taking  into  account  the  friction  of 
the  earth  on  masonry.  Geometrical  determination  of  tho  amount  of  tho  press- 
ure. Proceeding  for  the  determination,  by  geometry,  of  the  thickness  of  a 
revetment  wall  at  the  level  of  tho  exterior  ground. 

10.  On  buttresses.  Geometrical  determination  of  tbo  buttressing  of  earth, 
and  of  its  momentum.  Simplification  of  the  geometrical  constructions  of  the 
pressure,  of  the  buttressing,  and  of  their  momenta  under  certain  hypotheses. 

11.  Points  of  application  of  tbo  pressure  and  of  the  buttress.  1st  In  tho 
case  of  a terrace  sloping  loss  than  tbo  natural  slope  of  the  ground.  2d.  In  the 
case  of  the  ordinary  revetments  of  fortification. 

On  the  stability  of  the  foundations  of  revetment  walls. 

Compressible  soil.  The  resultant  of  all  tho  forces  should  pom  through  the 
center  of  tho  base.  Sizo  of  the  footing  of  the  wull  or  depth  of  the  foundations 
to  arrive  at  tho  result.  Possibility  of  tho  wall  slipping  over  the  base  of  the 
foundations.  Use  of  the  buttress  to  prevent  this  movoment.  Graphical  method 
to  determine  the  depth  of  the  foundations.  Depth  of  the  foundations  in  unstable 
soQ. 

12.  Pressure  of  arches.  Case  of  cylindrical  arches.  Explanation  of  the 
theory  of  tho  pressure  of  arches.  Point  of  application  of  the  pressure  in  the 
five  modes  of  possible  rupture.  Expression  for  the  pressures  and  resistances 
by  rolling  or  slipping.  Proceeding  to  be  followed  to  find  by  calculation  the 
pressures  and  resistances. 

13.  Geometrical  determination  of  the  pressures  and  resistances  by  rolling. 
Explanation  of  the  solution  of  this  question.  Construction  of  lines  propor- 
tional to  the  surfaces  of  the  vouasoira.  1st  In  tbo  case  of  an  arch.  Extradoe 
without  coping  or  additional  weight.  2d.  In  that  of  an  arch  with  extrudes  in 
the  form  of  coping,  and  with  or  without  additional  weight.  Construction  of  the 
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verticals  passing  through  the  center  of  gravity  of  the  vouseoira.  Abstract  of 
the  operations  to  be  performed.  Determination  by  geometrical  means  of  Ilia 
pressure  and  resistance  against  slipping. 

14.  Co-efficient  of  stability  of  arches  from  the  springing.  Manner  of  finding 
the  outline  of  an  arch  for  a certain  given  co-efficient  Stability  of  a cylindrical 
arch  on  its  piers.  Thickness  of  tho  piers.  Considerations  relative  to  the  value 
of  the  oo-efficient  of  stability.  Stability  of  an  arch  on  the  base  of  its  founda- 
tions. Filling  in  and  depth  of  the  foundations  of  piers. 

Extension  of  the  geometrical  methods  serving  for  the  determinations  of  the 
pressures  and  thicknesses  of  piers  in  case  of  cross  vaulting,  arcades,  and  spher- 
ical vaulting. 

1&.  Investigation  by  analysis  of  the  pressures  and  resistances  of  an  arch. 

1st.  Hypothesis  of  a plat-band ; stability  at  tho  springing  charge  necessary 
on  the  oousainet ; stability  of  the  plat-band  on  its'  piers ; thickness  of  the  piera. 
Squaring  of  a tie-beam  of  iron  which  annihilates  tho  pressure. 

2d.  Hypothesis  of  a semicircular  vaulting  with  arched  extradoe.  Pressures 
and  resistances.  In  similar  archos  the  pressure  is  proportional  to  the  square 
of  tho  radius. 

FOURTH  PART. — UTDRAUL1C  CONSTRUCTION. 

1st  Classification  of  ground  on  which  it  may  be  necessary  to  place  a founda- 
tion. Roundings.  Their  object  Various  kinds  of  sounding  line.  Dams  in 
earth,  and  in  wood  and  earth  combined.  Caao  of  an  unstable  foundation. 
Construction  on  rock.  Thickness  of  dams  and  of  the  day  work.  General  dis- 
position of  a dam.  Bottom-springs.  Means  of  choking  or  smothering  them  or 
of  diverting  thorn.  Use  of  sunk  dams.  Service  bridges.  Their  height  and 
disposition.  Railways  in  great  constructions.  Their  disposition. 

Id.  Summary  review  of  draining  or  pumping  machines.  Choice  between  the 
different  methods  of  draining.  Table  of  the  useful  effect  of  sneh  machines. 

Pile  driving.  Pile  driving  machine  with  hand  ropes.  Preparation  of  the 
pile  snd  operation  of  driving.  Pile  driving  machine  with  catch.  Choice  be- 
tween the  two  kinds  of  pile  driving  machines.  Precautions  to  be  taken  In  the 
driving  of  piles.  Distribution  of  piles,  the  space  to  bo  left  between  them,  and 
the  squaring  of  them.  Disposition  and  driving  of  planks.  Method  of  drawing 
op  piles  and  planking.  Execution  of  a foundation  on  piles.  Driving  stakes 
out  of  water.  Machine  for  squaring  piles. 

ad.  Parafouillce.  Their  object  and  construction. 

Foundations  in  mortar  under  water.  Preparation  and  immersion  of  the  mor- 
tar. Exumplee. 

Thickness  of  sunk  dams  with  tho  enceint  in  mortar. 

4th.  Foundstion  frames  and  platforms.  Their  object  and  their  construction. 
Preparation  of  the  foundation  frames  in  masonry. 

Foundation  by  packing. 

Foundation  by  coffer-dams.  Details  of  a coffer-dam. 

Sth.  Foundations  on  solid  gravel  Properties  of  gravel.  Case  where  It  is 
advantageous  to  make  use  of  gravel.  Examples. 

' Foundations  on  sunk  wooden  piles,  in  gravel,  and  in  gravel  and  mortar. 

Foundation  on  pillars  built  in  masonry. 

Foundations  on  quickaend  ’ J 
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Species  of  foundation  to  adopt  according  to  the  nature  of  the  ground. 

6th.  Bonks  of  reservoirs.  Conditions  which  should  be  fultilled  in  their  estab- 
lishment. Banka  in  earth ; their  profile ; revetments  to  protect  them ; the  wet 
slope;  sort  of  remblai;  precautions  winch  exact  a large  romblaL  Banka  in 
rcmblai  and  sustaining  walla  combined.  Banks  entirely  in  masonry ; move- 
ments observed  in  walla ; most  suitable  profile.  Comparison  between  bauks  in 
earth  and  masonry.  Works  which  are  employed  in  connection  with  banks  of 
reservoirs.  Dikes  of  inundations.  Their  profile ; defense  of  their  slope  against 
the  action  of  water;  their  establishment  and  works  in  connection  with  them. 

7th.  Batardeaux  in  the  ditches  of  strong  places.  Situation;  profile;  details 
of  construction.  Weirs.  Their  object;  effect  of  a weir  in  a current  AU van- 
tages of  the  wedge  or  circular  form.  Height  to  givo  to  a weir ; and  longitu- 
dinal form  of  the  swelling  occasioned  by  a horizontal  dam.  Construction  of 
weirs  with  vertical  walls,  with  a long  slope  down  the  stream.  Injuries  to 
which  weirs  are  liable.  Profile  to  adopt  according  to  the  nature  of  tho  ground. 

8th.  Sluice-dams,  their  object;  form  of  tho  piles;  distance  apart,  and  dirneu- 
sons.  Details  of  construction.  Various  kinds  of  apparatus  for  opi  ning  and 
shutting  sluice-dams.  Play  of  a revolving  gate.  Calculation  of  the  dimensions 
of  the  two  half  sluice  gates  and  of  the  wicket.  Carpentry  of  a revolving  gate. 
Movable  dams  with  iron  wickets.  Modifications  to  render  them  applicable  to 
the  retention  of  water  at  a greater  height  than  2.80  meters. 

9th.  Navigable  locks.  Canal  lock ; its  management ; form  of  the  chamber ; 
profile  of  the  checks.  Trace  of  the  pier  on  which  the  gates  work.  Means  of 
filling  and  emptying  the  chambers.  Means  of  raising  the  paddlo-valves. 
Wood- work  of  the  gates  sheathed  in  timber.  Planes.  Details  of  the  pivots, 
collars  and  rollers.  Arrangements  for  the  management  of  the  sheathed  gates. 

10th.  Gates  sheathed  in  wood;  curves.  Ties  of  cast-iron,  and  lining  in 
wood  or  sheet-iron.  Cast-iron  gates. 

River  Navigation. — Advantages  and  disadvantages  of  water  transit  Condi- 
tions of  a navigable  river.  Works  for  the  improvement  of  the  navigation  on  a 
river.  • * - i 

Artificial  Navigation. — Classification  of  canals.  Conditions  which  dotermine 
the  best  position  for  a summit  level.  Search  after  a minimum  of  elevation. 
Expenditure  of  water  at  the  summit  level. 

11th.  Principal  processes  employed  to  economise  the  water  in  passing  through 
a lock.  Profile  of  a navigable  canal. 

Deep  cuttings;  tbeir  profile.  Great  landslips  and  means  of  remedying  them. 

Tunnels ; their  profile.  Piercing  of  a tunnel. 

12th.  Bridges  in  masonry.  Position;  breadth  of  the  roadway;  outlet  to  be 
left  for  the  water ; size  and  form  of  tho  arches ; trace  of  the  sur  baaed  arches 
on  more  than  five  centers.  Expansion  of  the  bridge-heads.  Profile  of  tho 
arch.  Thickness  of  the  piles  and  abutments.  Apparatus  for  the  arches  and 
bridge-heads.  Parts  above  the  arches.  Leveling  with  the  banks.  Fixed  and 
movable  centerings.  Removal  of  the  centerings  of  arches. 

13th.  Wooden  Bridges  composed  of  straight  pieces.  Arrangement  of  tho 
stakes  and  starlings.  Different  construction  of  tho  openings  according  to  their 
span.  Arrangement  of  the  platform. 

American  Bridges. — Arrangement  of  tho  earliest  form  of  bridge  on  Town's 
system.  Height  of  the  trusses  constructed  in  the  form  of  trellis-work.  Modi- 
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flcations  introduced  to  increase  the  resistance  of  the  bridge.  Calculation  of  the 
resistance  of  the  trusses. 

Arched  frame- work  of  bridges.  Composition  of  the  arches.  Junction' of  the 
straight  booms  with  the  arches. 

Cast-iron  Bridges. — Different  systems.  General  principles  of  their  construction. 

Aqueducts  in  masonry ; in  cast-iron. 

14th.  Suspension  Bridges. — Equation  of  the  curve  of  the  chains  and  construc- 
tion of  this  curve.  Tension  supported  by  the  suspension  cables,  their  thickness. 
Influenco  of  the  length  of  the  fleche  upon  the  tension  of  the  cables.  Incon- 
veniences resulting  from  a long  flecho.  Vibrations  and  means  of  diminishing 
them.  Limits  of  length  of  the  fleche.  Length  of  the  curve  of  suspension. 
Causes  operating  to  vary  this  length ; means  of  obviating  the  effects  produced 
by  them.  Length  of  the  suspension  rods.  Number  of  supports  to  be  adopted. 
Thicknoss  of  the  piles.  Points  at  which  the  fixing  cables  are  to  be  attachod. 
Advantages  and  disadvantages  of  chains  composed  of  bars  and  of  cables  of  iron 
wire.  Some  details  of  construction. 

15th.  Drawbridges. — Conditions  which  they  must  satisfy.  General  principle 
of  their  balance. 

Drawbridges  with  Fhpr*. — Special  theory  of  this  bridge.  Reduction  of  it  to 
practice.  Alteration  of  equilibrium  and  means  of  remedying  it 

Disadvantages  of  the  drawbridge  with  plyers. 

16th.  Spiral  drawbridge  of  Captain  BercbA  Trace  of  the  spiral.  Deter- 
mination of  the  radius  of  tho  chain-roller,  and  of  the  greatest  radius  of  the  spiral. 

17th.  Drawbridges  with  variable  counterbalances,  invented  by  M.  Poncelet 
Construction  of  the  chains  of  tho  counterbalance.  Establishment  of  the  lever- 
age. Calculation  of  the  counterbalances  for  the  special  case  of  the  pulleys  in 
front  corresponding  to  tho  axis  of  tho  platform.  Influenco  of  tho  nature  of  the 
chains.  Method  of  allowing  for  the  weight  of  the  small  chains.  Definitive  con- 
struction of  the  chains  of  tho  counterbalance.  Provision  of  loose  cords. 

18th.  Succinct  ideas  upon  the  motion  of  tho  sea,  and  its  action  on  the  shore. 

Undulating  movemont.  Height  of  tho  waves,  And  depth  at  which  the  agi- 
tation is  perccptihlo.  Effects  of  tho  waves  on  tho  coasts.  Tides : spring-tides; 
neap-tides.  Height  of  tides  and  hour  of  flood.  General  currents.  Action  of 
the  sea  on  its  shores.  Protection  of  level  and  stoop  shores. 

19th.  Sea-ports.  Requisites  of  a good  port.  Ports  in  the  Mediterranean. 
Conditions  of  a good  roadstead.  Moles  and  breakwaters.  Ocean  jorts,  chan- 
nel tide-dock,  floating  dock,  and  sluice  of  floating  dock,  laying-up  dock,  and 
sluice  for  tho  ditch  of  fortifications.  General  arrangement  of  a harbor. 

20th.  Construction  of  moles.  Stone®  dropped  for  foundations.  Profile  of  a 
loose  heap.  Volume  of  tho  materials  which  insure  their  stability.  Settling 
of  masonry  resting  on  a heap.  Instances  of  masonry  constructed  at  sea.  1- 
Wall  of  Cherbourg.  2.  Fort  Boyard. 

rval  between,  and  profile  of  piers. 
Their  construction.  Passages  reserved  through  piers. 
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Second  Part. — Architecture  of  Military  Buildinra.. 
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WORKS  OF  APPLICATION 


Name  of  work. 


to  BtudeuU  of 


Surrey  of  a 
Building : 
Sketch  (out-of- 
door  work,). 
Drawing. 


i\3' 


Diagram  of  the 
Stability: 
Drawing. .. 


Project  for 
Hydraulic  < 


Sketch**. . 
Drawing, . 


Total,.. 


No.  Days  el- 
* foe  axe 


Artil- 

lery. 


i\" 


Engi- 


Representation  of  an  axuting 
building  or  a pan  of  a building  by 
earn  of  plana,  aoction*,  and  ck 
itiona. 

The  memoir  contains  an  eeeu- 
rate  and  critical  description  of  the 
distribution,  construction,  and  de- 
of  the  building. 


Stody  and  preparation  of  a pro- 
ject of  a building,  in  accordance 
with  certain  firen  data. 

The  sketches,  the  result  of  the 
first  study,  are  made  io  pencil ; the 
drawing  is  the  fair  cope  of  the 
sketch,  modified  as  may  be 

tL, 


SI*  Si 


Ml 

i!1 


Ml 


110 


Subject  employed  on. 


memoir  contains  an  expla- 
nation of  (be  rules  and  principles 
which  must  be  observed  io  the 
construction  of  buildings, and  the 
grounds  on  which  the  dispositions 
contained  in  the  building  have 
bean  adopted. 

The  abstraction  of  tha  measure 
menu  aod  their  reduction  to  the 
proper  elemenU,  and  tba  estimates, 
are  prepared  in  conformity  to  the 
instructions  laid  down  for  the  En- 
gineer Service  io  towns:  these 
supply  the  estimated  cost  of  the 
construction  of  the  building  ac- 
cording to  the  project. 

Determination  of  the  profile  for 
a revetment  wall,  according  to 
certain  conditions.  Verification 
of  the  stability  of  an  areh,  and 
calculation  of  the  pier  supporting 
this  arch. 

In  the  memoir  a short  explana- 
tion is  given  of  the  theory  relating 
to  the  strength  of  revetment  walk 
and  arches,  as  well  as  the  result* 
of  the  application  of  these  princi- 
ples to  Use  particular  cosa. 

Study  and  composition  of  a pro- 
ject for  a groat  work  of  art  on 
certain  given  data. 

In  the  memoir  an  explanation 


Each  day  is  equivalent  to  4| 
boors’  work. 

The  sketches  are  executed  to 

ales  approximating  to  one-fif- 
tieth for  the  whole  drawing,  of 
one-  twentieth  for  the  large  details, 
and  of  j to  4 for  tha  minute  de- 
tails. 

The  drawing  prepared  from  the 
sketches  is  made  on  the  scale  of 
1 100th. 

This  work,  common  to  the  stu- 
denu  of  the  two  arms,  is  an  ap- 
plication of  the  first  part  of  the 

course. 

The  scale  for  the  drawing  is  in 
general  1‘JOOUi  for  the  plans  and 
elevations,  and  1- 100th  for  the 
sections.  It  is  restricted  by  the 
condition  that  the  whole  of  the 
drawings  should  he  given  on  a 
•ingle  sheet  of  paper. 

The  details  need  only  occupy 
half  a sheet  of  paper,  and  its 
scales  must  depend  on  the  siie  of 
the  objects  to  be  represented. 

The  project  for  a building  is  an 
application  of  the  two  first  parts 
of  the  course,  as  well  as  of  the 
1st  section  of  the  3d  port. 


The  drawing  is  executed  to  the 
■oaie  of  1-lOOth.  This  work  ban 
icalion  of  the  Sd  section  of 
3d  part. 


23 


The  scale  of  the  drawing  M 
chosen  in  such  a manner  that  the 
project  may  be  placed  on  a single 
sheet ; generally  it  is  1 -‘200th,  or 


is  given  of  the  principles  and  the  smaller, 
results  of  the  theories  which  are]  The  project  of  a hydraulic  oon- 
tn  be  applied  in  making  this  pro  |struction  is  an  application  of  the 
joot.  The  arrangements  adopted;  1st  section  of  the  3d  part  as  well 
io  the  project  are  discussed  for  the  as  of  the  4th  part  of  the  course, 
foundation  and  all  other  parts  of 
the  construction. 
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XI.— PROGRAMME  OP  THE  COURSE  IN  THE  GERMAN  LANGUAGE. 

SECOND  DIVISION. — FIRST  TEAR’S  STUDY. 

Number  of  Lectures,  50. 

Grammar  and  composition  during  the  25  Lectures  forming  the  odd  numbers. 

Oral  translations  of  German  authors.  Phraseology.  Lecture  on  idioms, 
founded  on  the  passages  which  have  been  translated  and  given  in  the  form  of 
conversation  during  the  first  half  of  the  25  Lectures  forming  the  even  numbers. 

Dialogues  and  conversations,  on  various  subjects  of  every-day  life,  such  as 
are  particularly  useful  to  an  officer  traveling  in  Germany,  carried  on  during  the 
aecpnd  half  of  the  Lectures  of  the  even  numbers. 

FIRST  DIVISION. — SECOND  YEAR’S  STUDY. 

Number  of  Lectures , 100. 

Translations  of  German  authors,  and  conversations  in  German  on  the  pas- 
sages translated,  during  fifty  Lectures,  reckoning  the  odd  numbers. 

Military  reconnaissances,  in  the  form  of  a dialogue  in  German  and  in  French, 
daring  the  first  half  of  the  fifty  Lectures*,  even  numbers. 

Translation  of  French  into  German : 1st,  Narratives ; 2d,  Historical  and  de- 
scriptive fragments ; 3d,  Dramatic  scenes ; 4th,  Epistolary  style,  during  the 
second  half  of  the  fifty  Lectures,  even  numbers. 

At  the  close  of  the  second  year,  the  Sub-Lieutenants  give  in  a composition 
on  a certain  subject. 

The  Sub-Lieutenants  most  advanced  are  not  obliged  to  follow  the  course  in 
German,  but  they  should  mako  translations  of  articles  taken  from  German  mili- 
tary works.  These  translations,  after  haring  been  corrected,  are  deposited  in 
Ihe  Library  of  the  School. 

Abstract  of  the  course  in  German : — 


1st  year’s  study, 60  Lectures. 

2d  M “ ..100  “ 

Total, 150  at  \ hour  each — 112.  3 0. 


Credits  of  influence, 110. 

XII.— PROGRAMME  OF  A SHAM  SIEGE  — (Common  to  the  Artillery  and  Engineers.) 

* FIRST  SECTION. — PRELIMINARY  MEASURES. 

Art.  I. — ftmfflimon  charged  to  study  the  Project fora  Shorn  Siege. 

A Communion  is  charged  with  drawing  up  and  presenting  to  the  General 
commanding  the  School  a project  for  a sham  siege.  This  is  composed  of : — 
The  Colonel  second  in  command  of  the  School, ....  President. 

The  Major  of  Artillery,. ...... 

The  Major  of  Engineers, 

The  Professor  of  Artillery, .... 

The  Professor  of  Fortification, 

Clerk. 

The  Professors  of  Artillery  and  Fortification  may  be  replaced  by  the  Assist- 
ant Professors. 

The  General  Commandant  of  the  School  decides  in  a Council  of  Instruction 
on  the  dispositions  to  be  adopted  for  the  project  of  a sham  siege. 


j-  Members. 
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A*t.  TL— Preparatory  Lecture*. 

By  the  Professor  of  Military  Art, 2 

lit  Considerations  relating  to  the  fortress  of  Metz.  Circumstances 

which  might  bring  on  a siege  of  it.  Force  of  the  garrison  and  of 
the  besieging  army.  Investment 
2d.  Trace  of  the  lines  of  circumvallation  and  of  countervallotioo. 

By  the  Professor  of  Topography, 1 

Execution  of  the  second  reconnaissance  plan  (rnanoirt,)  (1  lecture.) 

1st.  Measure  of  the  base.  Plan  of  the  ground  of  the  attack.  Con- 
struction of  the  plans.  Plans  of  the  work  executed. 

By  tho  Professor  of  Permanent  Fortification, 2 

1st.  Discussion  on  the  points  of  attack  Organization  of  the  personnel  and 
materiel  of  the  Engineers  of  tho  besieging  army  and  of  the  garrison. 

2d.  General  progress  of  attack,  and  general  depositions  of  defense. 

By  tho  Professor  of  Artillery, t 

1st.  Composition  of  tho  personnel  and  matured  of  the  Artillery  of  the 
besieging  army.  Transport  of  the  siege  equipage. 

2d.  General  dispositions  of  tho  artilieiy  in  tho  attack  and  defense. 

SECOND  SECTION. — COMPOSITION  OP  THE  PERSONNEL. 

Director  of  the  Siege. — The  General  Commandant  of  the  School. 

Chief  of  the  Staff. — The  Colonel  second  in  command  of  the  School 

Chief  of  the  Artillery  Service. — Tho  Major  of  Artillery  attached  to  the  Staff! 

Director  of  the  Park  of  Artillery. — This  may  be  given  to  the  preceding. 

Chief  of  the  Engineer  Service. — The  Major  of  tho  Engineers  attached  to  ths 
8tafT  of  the  SchooL 

Director  of  the  Engineer  Park. — This  may  bo  given  to  the  preceding. 

Major  of  the  Trenches. — A Captain.  Chiefs  of  Attacks.  Captains. 

Chiefs  of  Brigades. — Named  by  tho  General  Commandant  of  the  Siege. 

THIRD  SECTION. — CONFERENCES. 

Before  proceeding  to  tho  ground,  the  sub-lieutenants  assist  at  conference*, 
which  arc  held  for  the  purpose  of  explaining  to  them  the  successions  of  tho 
several  operations  of  tho  siege,  as  well  as  upon  the  traces  which  they  have  to 
execute.  Tlicso  conferences,  eight  in  number,  are  divided  as  follows : — 

The  Chief  of  the  Artillery  Service  will  hold  4 conferences,  and 
The  Chief  of  tho  Engineer  Sendee  “ 4 41 

FOURTH  SECTION.  —TRACING  OF  LINES  AND  TOPOGRAPHICAL  WORE. 

1st.  The  second  reconnaissance  survey  (comprised  in  the  course  of  topogra- 
phy.) Tracing  of  lines ; one  day  is  allowed  for  this  work. 

2d.  “ Director”  plan.  Tho  execution  of  this  plan  comprises  out-of-door  work 
and  drawing.  The  out-of-door  work  includes  the  measurement  of  one  or  many 
bases,  the  observation  of  tho  angles  which  are  formed  by  this  base,  and  the 
direction  of  certain  remarkable  points  in  tho  city  and  fortification,  and  the 
formation  of  a net-work  of  triangulation,  intended  to  co-ordinate  the  surveys 
of  the  details. 

The  work  of  constructing  the  plan  consists  in  laying  down,  day  by  day,  the 
•urveys  of  tho  details  of  tiro  ground,  as  well  as  of  the  traces  executed.  Five 
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days  mre  allowed  for  the  execution  of  the  topographical  work,  which  precede* 
the  opening  Of  the  trenches.  The  Director  Plan  is  kept  close  sp  during  the 
whole  duration  of  the  siege. 

3d.  Itineraries  and  sketches  (comprised  in  tlic  course  of  topography.) 

The  Professor  of  Topography  directs  the  whole  of  the  surveys  and  the  exe- 
cution of  the  Director  Plan. 


nrrii  section. — tracing  or  tiie  works  or  attack,  and  actual  execution 

IN  rULL  RELIEF  Or  CERTAIN  WORKS. 

The  sub-lieutenants,  divided  into  brigades,  trace  the  works  of  the  siego,  under 
the  direction  of  the  officers  of  the  staff  and  take  part  in  the  superintendence 
of  the  works  executed  in  full  relief  when  llio  exigencies  of  tbo  servieo  will 
permit  the  chief  of  tho  Artillery  Service  and  the  Colonel  of  the  Regiment  of 
Engineers  to  place  workmen  at  tho  disposal  of  tho  General  Commandant  of  the 
School.  Six  days  are  appropriated  to  this  work. 

SIXTn  SECTION. — WORK  IN  TIIE  BALIA  Or  STUDY. 

The  work  in  tho  Halls  of  Study  consists  of: — 

1st  A memoir  on  the  sham  siege,  which  memoir  must  be  approved  by  the 
General  Commandant  of  tho  School 

Id.  Of  a sketch  representing  one  of  the  works  traced  or  executed  in  full 
relief.  These  works  in  the  Halls  are  performed  during  the  interval  of  the  at- 
tendances devoted  to  out-of-door  work.  Two  days  are  appropriated  to  the  pre- 
paration of  tlio  memoir,  and  two  to  the  execution  of  the  sketch.  This  time  is 
included  in  tho  olevon  days  allowed  to  the  sham  siege. 

RECAPITULATION  FOR  THE  ARTILLERY  AND  EXOrXXKRS. 
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XIII.— PROGRAMME  OF  THE  COURSE  ON  TEIB  VETERINARY  ART. 


FIRST  PART. — INTERIOR  OF  THE  HORSE. 


Lecture  1. — Classification  and  nomenclature  of  the  various  matters  which  con- 
stitute the  horse.  Skeleton  (head  and  body.) 

Lecture  2. — Skeleton  (limbs.)  Mechanical  importance  of  the  skeleton.  No- 
menclature and  use  of  the  muscles.  Cellular  and  fiitty  tissues,  grease,  skin. 
Insensible  perspiration. 

Ijecture  3. — Functions  for  maintenance.  Arteries  of  the  nerves.  Animal 
heat. 

Lecture  4. — On  various  functions. 


SECOND  PART. — EXTERIOR  OF  THE  HORSE 


Lecture  5. — Proportions  Equilibrium.  Description  and  importance  of  the 
natural  beauties  and  defects  of  the  head  and  region  of  the  throat. 

Lecture  6. — Description  and  importance  of  the  other  parts  of  the  horse. 
Blemishes.  Soil  tumors. 

Lecture  1. — Osseous  tumors.  Various  accidents.  Temperaments.  Descrip- 
tion of  clothing,  Ac. 

Lecture  8. — Data  respecting  horses. 

Lecture  9. — To  know  the  age.  On  various  bad  habits.  Examination  of  the 
eyes ; their  diseases. 

Lecture  10. — Defective  paces,  Ac.  Draught  and  pack  horses.  Mules. 

Lecture  11. — Stud  and  remounts.  Races. 

Lecture  12. — Vicious  horses,  and  different  bits.  Manner  of  bitting  a bona. 
On  grooms  and  punishment 


THIRD  PART. — OX  THE  HEALTH  OF  THE  HORSE. 


Lecture  13. — Examination  of  the  foot  and  shoeing  with  the  hot  shoe. 

Lecture  M. — Shoeing  with  tlio  cold  shoo.  Different  kinds  of  horse-shoe,  Ac. 

Lecture  1 5. — On  stables.  Food.  Rations. 

Lecture  1 G. — Description  and  nomenclature  of  llic  saddle.  Harness  and  peck. 
Various  saddles. 

Lecture  11. — On  work  and  rest  Horse  and  mule  on  the  road  and  in 
bivouac.  Ou  diseases  and  accidents. 

Abstract  of  the  course: — 

Interior  of  the  horse, 

Exterior, .... 

Health 

The  instruction  on  horseback  can,  under  certain  circumstances,  be  considered 
as  connected  with  this  course ; and  questions  are  asked  during  the  time  when 
the  sub-licutonants  are  not  engaged  in  actual  riding  exercise.  This  instruction 
is  described  under  the  head  of  Practical  Military  Instruction;  it  comprises  at 
the  maximum  272  attendances,  and  its  credit  of  influence  is  valued  at  240. 


'll" 


lectures  at  1}  hours.  Total  time,  25}  hours. 
Credits,  25. 
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These  are  intended  for  the  theoretical  and  practical  instruction 
of  officers,  tous-offirien,  and  gunners. 

Each  School  is  under  the  orders  of  the  General  of  Brigade  com- 
manding the  Artillery  in  the  military  division  in  which  it  is  situated. 

Independent  of  the  general  officer,  the  school  has  the  following 
staff: — 

A Lieutenant  (associated  assistant  to  the  General.) 

A Professor  of  Sciences,  applying  more  particularly  to  the  Artillery. 

A Professor  of  Fortification,  of  drawing,  and  construction  of  buildings. 

Two  Garda  of  Artillery  (one  of  the  first,  and  tho  other  of  the  second  class.) 

There  are,  in  addition,  attached  to  each  schoolthc  number  of  in- 
ferior officers  (captains,  lieutenants,  or  tout-lieu  tenants)  required  for 
carrying  on  the  theoretical  courses,  which  are  uot  placed  tinder  the 
direction  of  the  professors. 

A captain  of  the  first  class,  nssisted  by  two  first  lieutenants,  is 
the  director  of  the  park  of  the  school.  Another  captain,  also  of 
the  first  class,  but  taken  from  the  regiment  of  Pontoonecrs,  has  the 
direction  of  that  portion  of  the  bridge  equipage  necessary  for  tho 
special  instruction  of  this  corps,  as  well  as  of  the  material  of  the 
artillery  properly  belonging  to  this  instruction. 

The  lieutenant-colonel,  assistant  to  the  general,  fulfills,  independ- 
ent of  every  other  detail  of  supervision  with  which  ho  may  be 
charged,  the  functions  of  ordonnateur  teeondaire,  in  what  concerns 
the  expenses  of  the  school  and  their  propriety  {Justification .)  lie 
corresponds  with  the  minister  of  war  for  this  part  of  the  service. 

The  instruction  is  divided  into  theoretical  and  practical,  and  the 
annual  course  is  divided  into  half-yearly  periods,  or  into  summer 
and  winter  instructions. 

The  summer  instruction  commences,  according  to  different  local- 
ities, from  the  1st  of  April  to  the  1st  of  May,  and  that  of  the  win- 
ter from  the  1st  of  October  to  the  1st  of  November. 

The  winter  and  summer  instruction  is  subdivided  into  school  and 
regimental  instruction. 

The  school  instruction  comprehends  all  the  theoretical  and  prac- 
tical instruction  common  to  the  different  corps  which  require  the 
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assistance  of  the  particular  means  of  the  school,  the  employment 
of  its  professors,  locality,  and  material,  as  that  of  the  practical  in- 
struction in  which  the  troops  belonging  to  the  different  corps  of  the 
army  are  united  to  take  part. 

The  regimental  instruction  is  that  which  exists  in  the  interior  of 
the  regiments  and  the  various  bodies  of  the  artillery.  It  is  directed 
by  the  chiefs  of  these  corps,  who  are  responsible  for  it,  with  the 
means  placed  at  their  disposal,  under  the  general  surveillance  of  the 
commandant  of  the  school. 

Tko  special  instruction  of  the  Pontoonccrs  not  admitting  of  their 
following  the  same  instruction  as  the  other  regiments  of  artillery, 
the  chief  of  this  corps  directs  the  special  instruction  according  to 
certain  bases  prescribed  by  the  regulations. 

There  are  for  the  captains  of  artillery,  each  year  during  the  win- 
ter half-year,  six  conferences  for  the  purposes  of  considering  and 
discussing  projects  for  the  organization  of  different  equipages  and 
armaments  for  the  field  service,  and  for  attack  and  defense  of  places. 

In  a building  belonging  to  each  school  of  artillery,  under  the 
name  of  the  hotel  of  the  school,  arc  united  the  halls  and  establish- 
ments necessary  for  the  theoretical  instruction  of  the  officers  and 
aous-officcrs,  such  as  halls  for  thiorique  drill  and  drawing,  library, 
depots  of  maps  and  plans,  halls  for  machines,  instruments  and 
models,  die. 

Each  school  is  provided  with  a physical  cabinet  and  a chemical 
laboratory.  There  is  also  a piece  of  ground,  called  a polygon,  for 
exercising  artillerymen  to  the  manceuvcrs  of  cannon  and  other  fire- 
arms of  great  range.  Its  extent  is  sufficient  in  length  to  furnish  a 
range  of  1,200  meters,  and  in  breadth  of  600  meters. 

Permanent  and  temporary  batteries  arc  established  on  this  ground, 
and  they  seem  not  only  for  practice,  but  also  to  accustom  the  men 
to  the  construction  of  fascines,  field  batteries,  &c. 

The  administration  of  each  school,  and  the  accounts  relating  to 
it,  arc  directed  by  an  administrative  council,  consisting  of — 

Tho  General  Officer  commanding  the  Artillery  (President.) 

The  Colonels  of  the  regiments  of  Artillery  in  the  towns  where  two  regiments 
of  die  Artillery  are  quartered,  and  in  other  towns,  the  Colonel  and  Lieutenant- 
Colonel  of  tho  regiment. 

Tlie  Colonel  of  tho  regiment  of  Pontoonccrs  In  the  town  where  tho  principal 
part  of  tho  corps  may  be  stationod,  and  in  any  other  town  the  Lieutenant-Colo- 
nel or  tho  Major. 

Tho  Lieutenant-Colonel  associated  assistant  with  tho  General  Commandant 

The  functions  of  secretary  of  the  council  arc  intrusted  to  a grad* 
of  the  first  class. 

The  functionaries  of  the  corps  of  intendants  fulfill,  in  connection 
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with  the  administrative  councils  of  the  artillery  schools,  tho  same 
duties  as  are  assigned  by  the  regulations  relating  to  the  interior  ad- 
ministration of  bodies  of  troops.  They  will  exercise  over  the  ac- 
counts, both  of  money  and  material  of  the  said  schools,  the  same 
control  as  over  the  administration  connected  with  the  military  in- 
terests of  the  state. 

IL  ENGINEER  REGIMENTAL  SCHOOLS. 

The  colonel  of  each  regiment  lias  the  superior  direction  of  the 
instruction. 

The  lientcnant-colonel  directs  and  superintends,  under  his  ordera, 
the  whole  of  the  details  of  the  regimental  instruction. 

A major,  selected  from  among  the  officers  of  this  rank  belonging  to 
the  itat-major  of  this  arm,  directs  and  superintends,  under  the  orders 
of  the  colonel,  the  whole  of  the  details  of  the  special  instruction. 

The  complete  instruction  consists  of — 

General  instruction,  or  that  of  the  regiment,  by  which  a man  ia 
made  a soldier. 

Special  or  school  instruction,  having  for  its  object  the  training  of 
the  miner  or  sapper. 

The  instructions  are  each  separated  into  theoretical  and  practical 
instruction. 

The  theoretical  instruction  of  the  regiment  comprehends  the 
theories : — 

On  the  exercises  sod  manoeuvers  of  infantry.  On  the  interior  service.  On 
the  service  of  the  place.  On  Held  service.  On  the  maintenance  of  arms.  On 
military  administration.  On  military  penal  legislation. 

The  practical  instruction  of  the  regiment  comprises: — 

The  exercises  and  raanoeuvors  of  inlimtry.  Practice  with  the  musket  Mili- 
tsry  Marches.  Fencing. 

The  teaching  of  these  various  duties  is  confided  to  officers,  tous- 
officiere,  and  corporals  of  the  regiments,  as  pointed  out  by  the  regu- 
lation, and  the  orders  of  the  colonel. 

The  fencing  school  is  organized  in  a similar  manner  to  those  of 
the  infantry,  and  the  military  marches  are  also  made  in  the  same 
way  as  in  those  corps. 

The  epecial  and  theoretical  instruction  consists  of: — 

Primary  instruction.  Mathematics.  Drawing.  Geography.  Military  his- 
tory of  France.  Fortification  and  the  various  brandies  of  the  engineering  work. 

Three  civil  professors  (appointed  by  competition)  are  attached  to 
each  regimental  school,  for  the  special  theoretical  instruction,  as 
regards  the  primary  instruction,  drawing,  and  mathematics. 

The  courses  are  distributed  and  taught  in  the  following  manner : 

* ••  * ' • % .1 
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Primary  instruction  for  the  Soldiers. 
French  grammar  for  the  Corporals. 
Book-keeping  for  the  Sous-  Officiers. 
Elementary  arithmetic  for  the  Corporals. 

Complete  geometry  1 lor  the  Setjeant- 
Trigonmnetiy  ( Major. 

Surveys  for  the  Sous-  Officers. 

Special  mathematics  for  the  Officers. 


Drawing  for  the  Corporals  and  Soto-  Officers. 


By  the  Professor  of  Primary 
Instruction. 


By  the  Prof,  of  Mathematics. 


f By  the  Professor  of  Drawing, 
who  is  also  charged  with 


The  elements  of  fortification  for  the  Scrjeant-Mqjora 


completing  the  collection  of 
models  which  relate  to  it 


Construction,  and  theories 
on  practical  schools 
Permanent  fortification 
The  attack  and  defense  of  places 
Mines 
Bridges 
Ovens 
Topography 
Geography 

Military  history  of  Franco 


for  the  Sous  Official. 


> for  the  Offlcera. 


for  the  Sous-  Officiers 


By  the  Office™  of  the 
regiment,  named  by 
the  Colonel,  inde- 
pendently of  thoee 
appointed  by  the 
regulations 


At  the  end  of  each  course  the  colonol  of  the  regiment  causes  a 
general  examination  to  be  made  in  his  presence  of  the  whole  of  the 
men  who  have  followed  this  course,  and  has  a list  made  out  in  the 


order  of  merit,  with  notes  of  the  capacity  and  aptitude  of  each. 

These  lists  are  consulted  in  the  formation  of  tables  of  promotion, 
and  placed  with  the  said  tables  before  the  inspector-general. 

Each  captain  and  lieutenant  are  obliged  to  give  in  at  least  a sin- 
gle treatise  on  five  different  projects,  consisting  of  a memoir  dis- 
cussing or  the  journal  of  a siege,  with  drawing  of  the  whole,  and 
of  details  in  sufficient  number  to  render  them  perfectly  intelligible. 

The  special  practical  instruction  is  composed  of  seven  distinct 
schools,  relating  to : — 


Field  Fortification.  Saps.  Mines  and  Fireworks.  Bridges.  Ovens.  Topog- 
raphy. Gymnastics.  » 

And  they  comprehend,  in  addition,  sham  sieges,  and  underground 
war.  Each  of  these  seven  schools  is  taught  in  accordance  with  the 
special  instructions  annexed  to  the  regulation,  which,  however,  are 
not  published. 

Winter  is  more  especially  devoted  to  the  course  of  special  theo- 
retical instruction,  which  commences  on  the  1st  November,  and 
usually  finishes  on  the  15tli  March,  and  the  course  of  special  prac- 
tical instruction  is  carried  on  during  the  summer  from  the  15th 
March  to  the  1 5th  September.  The  second  fortnight  of  September 
and  the  month  of  October  are  devoted  to  sham  sieges  and  under- 
ground war,  to  the  leveling  of  the  works  executed,  and  to  the  arrange- 
ment of  magazines. 
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0K.VK8AL  DESCRIPTION.  CONDITIONS  OF  ADMIS9IOX.  STAFF. 

It  will  have  been  seen  in  the  accounts  of  the  Polytechnic  School 
and  the  School  of  Application  at  Metz,  in  what  manner  young  men 
destined  for  commissions  in  the  artillery  and  engineers  receive  their 
previous  education,  and  under  what  conditions  appointments  as  offi- 
cers in  these  two  services  are  made  in  France.  The  regulations  for 
the  infantry,  the  cavalry,  and  the  marines  are  of  the  same  descrip- 
tion. There  are  in  these  also  the  same  two  ways  of  obtaining  a 
commission.  One,  and  in  these  services  the  more  usual  one,  is  to 
rise  from  the  ranks.  The  other  is  to  pass  successfully  through  the 
school  at  St.  Cyr.  Young  men  who  do  not  enter  as  privates  prove 
their  fitness  for  the  rank  of  officers  by  going  through  the  course  of 
instruction  given,  and  by  passing  the  examinations  conducted  in 
this,  the  principal,  and  putting  aside  the  School  of  Application  at 
Metz,  the  one  Special  Military  School  of  the  country. 

The  earliest  foundation  of  the  kind  in  France  was  the  Ecole  Roy- 
ale  Militaire  of  1751.  Like  most  other  similar  institutions  of  the 
time,  it  was  intended  for  the  young  nobility.  No  one  was  to  be 
admitted  who  could  not  prove  four  generations  of  Noblcne.  The 
pupils  were  taught  free  of  charge,  and  might  enter  at  eight  yean 
old.  Already,  however,  some  marks  of  competition  are  to  be  dis- 
cerned, as  the  best  mathematicians  were  to  be  taken  for  tho  Artil- 
lery and  Engineers.  Buildings  on  the  Plain  of  Grencllc  (the  same 
which  still  stand,  occupying  one  end  of  the  present  Champs  da 
Mars,  and  retaining,  though  only  used  as  barracks,  their  ancient 
name,)  were  erected  for  the  purpose.  The  school  continued  in  this 
form  till  1776,  when  it  was  dissolved  (apparently  owing  to  faults  of 
discipline,)  and  replaced  by  ten  Colleges,  at  Sorreze,  Bricnne,  Yen- 
d6me,  and  other  places,  all  superintended  by  ecclesiastics.  A new 
Ecole  Roy  ale  Militaire,  occupying  the  same  buildings  as  the  former, 
was  added  in  1777. 

This  came  to  an  end  in  1787 ; and  the  ten  colleges  were  sup- 
pressed under  the  Republic.  A sort  of  Camp  School  on  the  plain 
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of  Sablons  took  their  place,  when  tho  war  had  broken  out,  and 
lasted  about  a year  under  the  name  of  the  Ecole  de  Mars. 

Under  the  Consulate  in  1800,  the  Prytande  Fnuirais  was  founded, 
consisting  of  four  separate  Colleges.  The  name  was  not  long  after 
changed  to  the  Prytnnee  Militaire ; and  after  some  time  the  number 
was  diminished,  and  La  Fleche,  which  had  in  1764  received  the 
youngest  pupils  of  the  old  Royal  Military  School,  became  the  seat 
of  the  sole  remaining  establishment ; which  subsequently  sunk  to 
the  proportions  of  a mere  junior  preparatory  school,  and  became, 
in  fine,  tho  present  establishment  for  military  orphans,  which  still 
retains  the  title,  and  is  called  the  Prytan6e  Militaire  Ue  la  Fleche. 

A xpecial  Military  School,  in  the  meantime,  had  been  set  up  at 
Fontainebleau  in  1803,  transferred  in  1808  to  St.  Cyr,  and  thus 
taking  the  place  of  the  Prytanee  Militaire  and  of  its  predecessor,  the 
original  Ecole  Royalc  Militaire,  gradually  assumed  its  present  form.* 
The  course  of  study  lasts  two  years ; the  usual  number  of  cadets 
in  time  of  peace  is  five,  or  at  the  utmost  six  hundred ; the  admis- 
sion is  by  competitive  examination,  open  to  all  youths,  French  by 
birth  or  by  naturalization,  who  on  tho  first  of  January  preceding 
their  candidature  were  not  less  than  sixteen  and  not  more  than  twenty 
years  old.  To  this  examination  are  also  admitted  soldiers  in  the 
ranks  between  twenty  and  twenty-five  years  of  age,  who,  at  the  date 
of  its  commencement,  have  been  actually  in  sendee  in  their  regi- 
ments for  two  years. 

The  general  conditions  and  formalities  are  the  same  as  those 
already  stated  for  the  Polytechnic.  It  may  bo  repeated  that  all  the 
candidates,  in  accordance  with  a recent  enactment,  must  have  taken 
the  usual  degreo  which  terminates  the  task  at  the  lycitt — the  bac- 
calaureate in  sciences. 

Those  who  succeed  in  the  examination  aud  are  admitted,  take 
an  engagement  to  sene  seven  years  cither  in  the  cavalry  or  in- 
fantry, and  are  thus  under  the  obligation,  if  they  are  judged  incom- 
petent at  the  close  of  their  two  years'  stay  at  the  school  to  receive 

• Pounded  the  Ecole  Royale  Militaire,  175!.  Junior  pupils  transferred  to  La  Flfchs,  1764. 
Buppremton  of  the  Ecole  Royale  Militaire  and  establishment  of  tan  Colleges,  1776. 

New  Ecole  Royals  Militaire,  for  the  best  pupils  of  the  Colleges,  1777. 

Suppression  of  the  Colleges  and  of  the  Ecole  Royale  Militaire,  1787. 

Foundation  of  the  Ecole  de  Mara,  May  17W. 

Foundation  of  the  Prytanee  Franoai*  at  Paris,  Versailles,  St.  Germain,  Fontainebleau,  1600. 

Foundation  of  the  Ecole  Splciale  Militaire  at  Fountainebleau,  1003. 

The  four  Schools  of  the  Prytanfe  Franmis  are  converted  Into  the  Prytante  Militaire,  1806 ; 
and  are  transferred  to  La  Fleche.  1800. 

The  Ecolo  Specials  Militaire  is  transferred  to  St.  Cyr,  also  in  1808. 
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• commission,  to  enter  and  serve  as  common  soldiers.  The  two 
years  of  their  stay  at  tho  school  counts  as  a part  of  their  service. 
It  is  only  in  the  special  case  of  loss  of  time  caused  by  illness,  that 
permission  is  given  to  remain  a third  year. 

The  ordinary  payment  is  60/.  (1,600  francs)  per  annum.  All 
whose  inability  to  pay  this  amount  is  satisfactorily  established,  may 
claim,  as  at  the  Polytechnic,  an  allowance  of  the  whole  or  of  half 
of  the  expenses  from  the  State,  to  which  may  be  added  an  allow- 
ance for  the  whole  or  for  a portion  of  the  outfit  (from  24/.  to  28/.) 
These  bourn $ or  demi-bourset,  with  the  trousnau,  or  demi-trousnau, 
have  daring  the  last  few  years  been  granted  unsparingly.  One-third 
of  the  800  young  men  at  the  school  in  February  I860  wore  Jour- 
tiers  or  dtmi-bourtiert.  Candidates  admitted  from  the  Orphan 
School  of  La  Fleche,  where  the  sons  of  officers  wounded  or  killed 
in  service  receive  a gratuitous  education,  are  maintained  in  the  same 
manner  here.* 

It  was  the  rule  till  lately  that  cadets  appointed,  on  leaving  St 
Cyr,  to  the  cavalry  should  be  placed  for  two  years  at  the  Cavalry 
School  at  Saumur.  This,  however,  has  recently  been  changed; 
on  entering  St.  Cyr  those  who  desire  appointments  in  the  cavalry 
declare  their  wishes,  and  are  put  at  once  through  a course  of  train- 
ing in  horsemanship.  Those  who  are  found  unfit  are  quickly  with- 
drawn ; the  remainder,  if  their  place  on  the  final  examination 
allows  of  their  appointment  to  the  cavalry,  arc  by  that  time  suffi- 
ciently well  practiced  to  be  able  to  join  their  regiments  at  once. 

Twenty-seven,  or  sometimes  a greater  number,  are  annually  at 
the  close  of  their  second  year  of  study  placed  in  competition  with 
twenty-five  candidates  from  the  second  lieutenants  belonging  Jo  the 
army,f  if  so  many  are  forthcoming,  for  admission  to  the  Staff  School 
at  Paris.  This  advantage  is  one  object  which  serves  as  a stimulus 
to  exertion,  the  permission  being  given  according  to  rank  in  the 
classification  by  order  of  merit. 

The  school  consists  of  two  divisions,  the  upper  and  the  lower, 
corresponding  to  the  two  years  of  the  course.  Each  division  is 
divided  again  into  four  companies.  In  each  of  these  eight  compa- 
nies there  aro  sub-officers  chosen  from  the  ilevn  themselves,  with 


* About  twenty. fire  are  atnl  every  year  from  La  Flhcha.  The  admissions  from  the  army 
(i  a,  uf  soldiers  between  twenty  and  twrttty-ive  years  old)  do  not  amount  to  more  than 
loos  os  a l the  utmost  five  per  cant.  They  are  eery  frequently  young  men  who  hare  pre* 
vtnualy  failed  far  St.  Cyr.  and  wha  thru  anter  the  army  as  privates,  and  coma  In  as  such. 
They  bare  to  pans  the  name  examination. 

I Few  usually  present  ttieauetvea ; and  Iheae  also,  M la  said,  art  vary  (tneraily  old  Mate  0 1 
SL  Cyr.  who  bad  out  succeeded  In  obtaining  admieatna  to  the  Staff  School  before.  They  are 
not  examine,!  wish  tbe  pupils  of  St.  Cyr,  but  ar«  tntcrralatcd  in  the  list  according  to  Iheira 
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the  titles  of  Serpent,  Serpent  Fourritr,  and  Caporal ; those  ap- 
pointed to  the  companies  of  the  junior  division  are  selected  from 
the  second  year  cadets,  and  their  superiority  in  standing  appears  to 
give  these  latter  some  considerable  authority,  exorcised  occasionally 
well,  occasionally  ilL  The  whole  school,  thus  divided  into  oight 
companies,  constitutes  one  battalion. 

The  establishment  for  conducting  the  school  consists  of — 

A General  as  Commandant. 

A Second  in  Command  (a  Colonel  of  Infantry.) 

A Major,  4 Captains  12  Lieutenants,  and  5 Second  Lieutenants  of  Infantry ; 
the  Major  holding  the  oflico  of  Commandant  of  the  Battalion. 

A Major,  1 Captain,  34  Lieutenants,  and  3 Second  Lieutenants  of  Cavalry  to 
superintend  the  exercises,  the  riding,  4c. 

A Director  of  Studies  (at  present  a Lieutenant-Colonel  of  Engineers.) 

Two  Assistant  Directors. 

Six  Examiners  for  Admission. 

One  Professor  of  Artillery. 

One  Assistant  ditto. 

One  Professor  of  Topography  and  Mathematics. 

One  Professor  of  Military  Administration,  Military  Art,  and  Military  History. 

One  Professor  of  Fortification. 

One  Professor  of  Military  Literature. 

Two  Professors  of  History  and  Geography.  , . , r i'» 

One  Frofessor  of  Descriptive  Geometry. 

One  Professor  of  Physics  and  Chemistry. 

Three  Professors  of  Drawing, 

One  Professor  of  German. 

Eleven  Military  and  six  Civilian  Assistant  Teachers  ( Rfpetiteure .) 

There  is  also  a Quartermaster,  a Treasurer,  a Steward,  a Secre- 
tary of  the  Archives,  who  is  also  Librarian,  an  Almoner  (a  clergy- 
man,) four  or  five  Surgeons,  a Veterinary  Surgeon,  who  gives  les- 
sons on  the  subject,  and  twelve  Fencing  Masters. 

The  professors  and  teachers  are  almost  entirely  military  men. 
Some  difficulty  appears  to  be  found  by  civilians  in  keeping  sufficient 
order.in  the  large  classes ; and  it  has  been  found  useful  to  have  as 
rfpditeun  persons  who  could  also  be  employed  in  maintaining  disci- 
pline in  the  house.  Among  the  professors  at  present  there  are  several 
officers  of  the  engineers  and  of  the  artillery,  and  of  the  staff  corps. 

There  is  a board  or  council  of  instruction,  composed  of  the  com- 
mandant, the  second  in  command,  one  of  the  field  officers  of  the 
school  staff,  the  director  of  studies,  one  of  the  assistant  directors, 
and  four  professors. 

So,  again,  the  commandant,  the  second  in  command,  one  of  the 
field  officers,  two  captains,  and  two  lieutenants,  the  last  four  chang- 
ing every  year,  compose  the  board  or  council  of  discipline. 

St.  Cyr  is  a little  village  about  three  miles  beyond  the  town  of 
Versailles,  and  but  a short  distance  from  the  boundary  of  the  park. 
The  buildings  occupied  by  the  school  arc  those  formerly  used  by 
Madame  de  Maintenou,  aud  the  school  which  she  superintended. 
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Her  garden  has  given  place  for  the  parade  and  exercise  grounds ; 
the  chapel  still  remains  in  use ; and  her  portrait  is  preserved  in  the 
apartments  of  the  commandant  The  buildings  form  several  courts 
or  quadrangles ; the  Court  of  Rivoli,  occupied  chiefly  by  the  apart- 
ments and  bureaux  of  the  officers  of  the  establishment,  and  tcr- 
, minated  by  the  chapel;  the  Courts  of  Austerlitz,  and  Marengo, 
more  particularly  devoted  to  tho  young  soldiers  themselves ; 
and  that  of  Wagram,  which  is  incomplete,  and  opens  into  the 
parade  grounds.  These,  with  tho  large  stables,  the  new  riding 
school,  the  exercising  ground  for  the  cavalry,  and  the  polygon  for 
artillery  practice,  extend  to  some  little  distance  beyond  the  limit 
of  the  old  gardens  into  tho  open  arable  land  which  descends  north- 
wards from  tho  school,  the  small  villago  of  St  Cyr  lying  adjacent 
to  it  on  the  south. 

The  ground  floor  of  the  buildings  forming  the  Courts  of  Ma- 
rengo, Austerlitz,  and  Wagram  appeared  to  bo  occupied  by  the  two 
refectories,  by  the  lecture-rooms  or  amphitheaters,  each  holding 
two  hundred  pupils,  and  by  the  chambers  in  which  the  ordinary 
questionings,  similar  to  those  already  described  in  the  account  of 
the  Polytechnic  School,  under  the  name  of  interrogation a particu- 
lar**, are  conducted. 

On  the  first  floor  are  the  salles  d'cludc  and  the  talk  de*  collection* 
the  museum  or  repertory  of  plans,  instruments,  models  and  ma- 
chines, and  tho  library ; on  the  second  floor  the  ordinary  dormito- 
ries ; and  on  the  third  (the  attics,)  supplementary  dormitories  to 
accommodate  the  extra  number  of  pupils  who  have  been  admitted 
since  the  commencement  of  the  war. 

The  commission,  when  visiting  the  school,  was  conducted  on 
leaving  the  apartments  of  the  commandant  to  the  nearest  of  tbo 
two  refectories.  It  was  after  one  o’clock,  and  the  long  room  was  in 
the  full  possession  of  the  whole  first  or  junior  division.  A crowd 
of  active  and  spirited-looking  young  soldiers,  four  hundred  at  least 
in  number,  were  ranged  at  two  long  rows  of  small  tables,  each  largo 
enough,  perhaps,  for  twelve ; while  in  tho  narrow  passage  extending 
up  and  down  the  room,  between  the  two  rows,  stood  the  officers  on 
duty  for  the  maintenance  of  order.  On  passing  back  to  the  corri- 
dor, the  stream  of  the  second  year  cadets  was  issuing  from  their 
opposite  refectory.  In  tho  adjoining  buttery,  the  loaf  was  pro- 
duced, one  kilogramme  in  weight,  which  constitutes  the  daily  allow- 
ance. It  is  divided  into  four  parts,  eaten  at  breakfast,  dinner,  tho 
afternoon  lunch  or  gouter,  and  the  supper.  The  daily  cost  of  each 
pupil’s  food  is  estimated  at  I t 80  c. 
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The  lecture  rooms  And  muse n ms  offer  nothing  for  special  remark, 
la  the  library  containing  12,000  books  and  a fine  collection  of  maps, 
there  were  a few  of  the  young  men,  who  are  admitted  during  one 
hoar  every  day. 

The  talk*  d'itude  on  the  first  floor  are,  in  contrast  to  those  at 
the  Polytechnic,  large  rooms,  containing,  under  the  present  circum-  t 
stances  of  the  school,  no  loss  than  two  hundred  yoong  men.  There 
are,  in  all,  four  such  rooms,  furnished  with  rows,  of  desks  on  cadi 
side  and  overlooked  in  time  of  study  by  an  officer  posted  in  each 
to  preserve  order,  and,  so  far  as  possible,  prevent  any  idleness. 

From  these  another  staircase  conducts  to  tbe  dormitories,  con- 
tairfing  one  hundred  each,  and  named  after  the  battles  of  the  pres- 
ent war — Alma,  Inkerrnan,  Balaclava,  Bomarsund.  They  were 
much  in  the  style  of  those  in  ordinary  barracks,  occupied  by 
rows  of  small  iron  beda,  each  with  a shelf  over  it,  and  a box 
at  the  side.  The  young  men  make  their  own  beds,  clean  their 
own  boots,  and  sweep  out  the  dormitories  themselves.  Their 
clothing,  some  portions  of  which  we  here  had  the  opportunity 
of  noticing,  is  that  of  the  common  soldier,  the  cloth  being  merely  a 
little  finer.  • ; -iBo T »*i 

Above  these  ordinary  dormitories  are  the  attics,  now  applied  to 
the  use  of  the  additional  three  hnndred  whom  the  school  has  lat- 
terly received.  . ■ : a*r 

The  young  men,  who  had  been  seen  harrying  with  their  muskets 
to  the  parade  ground,  were  now  visible  from  the  upper  windows,  as- 
sembled, and  commencing  their  exercises.  And  when,  after  passing 
downwards  and  visiting  the  stables,  which  contain  three  hundred  and 
sixty  horses,  attended  to  by  two  hundred  cavalry  soldiers,  we  found 
ourselves  on  the  exercising  ground,  the  cavalry  cadets  were  at  drill, 
part  mounted,  the  others  going  throngh  the  lance  exercise  on  foot. 
In  the  riding-school  a squad  of  infantry  cadets  were  receiving  their 
weekly  riding  lesson.  The  cavalry  cadets  ride  three  hours  »-day ; 
those  of  tbe  infantry  about  one  hour  a week.  The  exercising 
ground  communicates  with  the  parade  ground ; here  the  greater 
number  of  the  young  men  were  at  infantry  drill,  under  arms.  A 
■mall  squad  was  at  field-gun  drill  in  an  adjoining  square.  Beyond 
this  and  the  exercising  ground  is  the  practice  ground,  where  mus- 
ket  and  artillery  practice  is  carried  on  during  the  summer.  Re- 
turning to  the  parade  ground  we  found  the  cadets  united  into  a 
battalion ; they  formed  line  and  went  through  the  manual  exercise, 
and  afterwards  marched  past ; they  did  their  exercise  remarkably 
welL  Some  had  been  only  three  months  at  the  school.  Tbe 
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marching  post  was  satisfactory ; it  was  iu  three  ranks,  in  the  usual 
French  manner. 

Young  men  intended  for  the  cavalry  aro  instructed  in  infantry 
and  artillery  movements  and  drill ; just  as  those  intended  for  the 
infantry  aro  taught  riding,  and  receive  instruction  in  cavalry,  as 
well  as  artillery  drill  and  movements. 

It  is  during  the  second  year  of  their  stay  they  receive  most  in- 
struction in  the  arras  of  the  service  to  which  they  arc  not  destined, 
and  this,  it  is  said,  is  a most  important  part  of  their  instruction. 
“ It  is  this,”  said  the  General  Commandant,  “ that  made  it  practi- 
cable, for  example,  in  the  Crimea,  to  find  among  the  old  elivn  of 
St  Cyr,  officers  fit  for  tho  artillery,  the  engineers,  the  staff ; and  for 
general  officers,  of  course,  it  is  of  tho  greatest  advantage  to  have 
known  from  actual  study  something  of  every  branch." 

The  ordinary  school  vacation  last  six  or  seven  weeks  in  the  year. 
The  young  men  are  not  allowed  to  quit  the  grounds  except  on  Sun- 
days. On  that  day  there  is  mass  for  the  young  men. 

The  routine  of  the  day  varies  considerably  with  the  season.  In 
winter  it  is  much  as  follows : — At  5 A.  M.  the  drum  beats,  tho 
young  men  quit  theis  beds ; in  twelve  minutes  they  are  all  dressed 
and  out,  and  the  dormitories  are  cleared.  The  rappel  sounds  on 
the  grand  carri ; they  form  in  their  companies,  cuter  their  sallet, 
and  prepare  for  the  lecture  of  the  day  until  a quarter  to  7.  At  7 
o'clock  the  officers  on  duty  for  tho  week  cuter  the  dormitoriqp,  to 
which  the  pupils  now  return,  at  a quarter  to  8 the  whole  body 
passes  muster  in  the  dormitories,  in  which  they  have  apparently  by 
this  time  made  their  beds  and  restored  cleanliness  and  order. 
Breakfast  is  taken  at  one  time  or  other  during  the  interval  between 
a quarter  to  7 and  8 o'clock. 

They  march  to  their  lecture  rooms  at  8,  tho  lecture  lasts  till  a 
quarter  past  6,  when  they  arc  in  like  manner  marched  out,  and  arc 
allowed  a quarter  of  an  hour  of  amusement.  They  then  onter  the 
halls  of  study,  make  up  their  notes  on  the  lecturo  they  have  come 
from,  and  after  an  hour  and  a half  employed  in  this  way,  for  another 
hour  and  a half  are  set  to  drawing. 

Dinner  at  1 is  followed  by  recreation  till  8.  Two  hours  from  9 
to  a quarter  past  4 arc  devoted  to  military  services. 

From  4 to  6 P.  M.  part  arc  occupied  in  study  of  the  drill-book 
(tklorie,)  part  in  riding  or  fencing : a quarter  of  an  hour’s  recrea- 
tion follows,  and  from  6-}  to  8}  there  are  two  hours  of  study  in  the 
talles.  At  half-past  8 the  day  concludes  with  the  supper. 
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The  following  table  give*  a view  of  the  routine  in  summer : — 

4j  A.  M.  to  4}  A.  M.  Dressing. 

4J  “ to  7 } “ Military  exercises. 

7 j “ to  8 J “ Breakfast,  cleaning,  inspection. 

8}  “ to  3*  “ Lecture. 

9l  “ to  Si  “ Recreation. 

9f  “ to  llj  “ Study. 

Ill  “ to  1 P.  M.  Drawing. 

1 P.  11.  to  1 “ Dinner  and  recreation. 

2 11  to  4 “ Study  of  drill-book  ( tkiorie ) or  fencing. 

4 “ to  6 “ Study  for  some,  riding  for  others. 

0 “ to  6j  Recreation. 

G j “ to  8 “ Riding  for  some,  study  lor  others, 

8 “ to  8}  “ Supper. 

The  entrance  examination  is  much  less  severe  than  that  for  the 
Polytechnic ; but  a moderate  amount  of  mathematical  knowledge 
is  demanded,  and  is  obtained.  The  candidates  arc  numerous ; and 
if  it  bo  true  that  some  young  men  of  fortune  shrink  from  a test, 
which,  even  in  the  easiest  times,  exacts  a knowledge  of  the  elements 
of  trigonometry,  and  not  (infrequently  seek  their  commissions  by 
entering  the  ranks,  their  place  is  supplied  by  youths  who  have  their 
fortunes  to  make,  and  who  have  intelligence,  industry,  and  oppor- 
tunity enough  to  acquire  in  the  ordinary  lycett,  the  needful  amount 
of  knowledge. 

Under  present  circumstances  it  is,  perhaps,  more  especially  in  the 
preparatory  studies  that  the  intellectual  training  is  given,  and  for 
the  ‘examination  of  admission  that  theoretical  attainments  are  de- 
manded. The  state  of  the  school  in  a time  of  war  can  not  exactly 
be  regarded  as  a normal  or  usual  one.  The  time  of  stay  has  been 
sometimes  shortened  from  two  years  to  fifteen  months  ; the  exces- 
sive numbers  render  it  difficult  to  adjust  the  lectures  aud  general 
instruction  so  as  to  meet  the  needs  of  all ; the  lecture  rooms  and 
the  studying  rooms  are  all  insufficient  for  the  emergency  ; and  what 
is  yet  more  than  all,  the  stimulus  for  exertion,  which  is  given  by  the 
fear  of  being  excluded  upon  the  final  examination,  and  sent  to  sen  e 
iu  the  rauks,  is  removed  at  a time  when  almost  every  one  may  feel 
sure  that  a commission  which  must  bo  filled  up  will  be  vacant  for 
him.  Yet  even  in  time  of  peace,  if  general  report  may  be  trusted, 
it  is  more  the  drill,  exercises,  and  discipline,  than  the  theory  of 
military  operations,  that  excite  the  interest  and  command  the  atten- 
tion of  the  young  men.  When  they  leave,  they  will  take  their 
places  as  second  lientenants  with  the  troops,  and  they  naturally  do 
not  wish  to  be  put  to  shame  by  showing  ignorance  of  the  common 
things  with  which  common  soldiers  are  familiar.  Their  chief  in- 
centive is  the  fear  of  being  found  deficient  when  they  join  their  reg- 
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imcnts,  and,  with  the  exception  of  those  who  desire  to  enter  the 
staff  corps,  their  great  object  is  the  practical  knowledge  of  the  ordi- 
nary matters  of  military  duty.  “ Physical  exercises,”  said  the  Di- 
rector of  Studies,  “ predominate  here  as  much  as  intellectual  studies 
do  at  the  Polytechnic." 

Bat  the  competition  for  entrance  sustains  the  general  standard  of 
knowledge.  Even  when  there  is  the  greatest  demand  for  admissible 
candidates,  the  standard  of  admission  has  not,  we  are  told,  been 
much  reduced.  No  one  comes  in  who  does  not  know  the  first  ele- 
ments of  trigonometry.  And  the  time  allotted  by  the  rules  of  the 
school  to  lectures  and  indoor  study  is  far  from  inconsiderable. 

exam  xx  atioxs  fob  admissoh — studies  at  tub  school. 

The  examinations  for  admission  are  conducted  almost  precisely 
upon  the  same  system  which  is  now  used  in  those  for  the  Polytech- 
nic School.*  There  is  a preliminary  or  pass  examination  (du  pre- 
mier degri,)  and  for  those  who  pass  this  a second  or  class  examina- 
tion (du  ttcond  degri.)  For  the  former  there  arc  three  examiners, 
two  for  mathematics,  physics,  and  chemistry,  and  a third  for  his- 
tory, geography,  and  German.  The  second  examination,  which  fol- 
lows a few  days  after,  is  conducted  in  like  manner  by  three  exam- 
iners. A jury  of  admission  decides.  The  examination  is  for  the 
most  part  oral ; and  the  principal  difference  between  it  and  the  ex- 
amination for  the  Polytechnic  is  merely  that  the  written  papers  arc 
worked  some  considerable  time  before  the  first  oral  examination  (du 
premier  degri ,)  and  are  looked  over  with  a view  to  assist  the  decis- 
ion as  to  admissibility  to  the  second  (du  second  degri.)  Thus  the 
compositions  ecrites  are  completed  on  the  14th  and  15th  of  June; 
the  preliminary  examination  commences  at  Paris  on  the  10th  of 
July;  the  second  examination  on  the  13th. 

The  subjects  of  examination  are  the  following : — 

. * <:'r. • • - ' 

Arithmetic,  including  vulgar  and  decimal  fractions  weights  and  measures, 

3uaro  and  cube  root,  ratios  and  proportions,  interest  and  discount,  use 
logarithmic  tables  and  the  sliding  rule. 

Algebra,  to  quadratic  equations  with  one  unknown  quantity,  maxima  and  min- 
ima, arithmetical  and  geometrical  progressions,  logarithms  and  their  ap- 
plication to  questions  of  compound  interest  and  annuities. 

Geometry,  plane  and  solid,  including  the  measurement  of  areas,  surfaces,  and 
volumes ; sections  of  the  cone,  cylinder,  and  sphere. 

Plane  Trigonometry : construction  of  trigonometrical  tables  and  the  solution  of 
triangles ; application  to  problems  required  in  surveying. 

Geometrical  representations  of  bodies  by  projections. 

' The  eye um  wu,  in  bat,  lint  fried  at  St,  Cjrr,  end  adopted,  on  the  representation  of  tbs 
Mixed  Coaimiasioo,  si  the  PoijtecOnic-  The  previous  method,  by  which  different  eels  of 
tsaatiasn  took  different  districts,  bad  crested  distrust  sad  dwatisfactioo. 
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derma « exercises. 

Dratriitg,  including  piemen  tan-  geometrical  drawing  and  projections;  plan,  sec- 
tion, and  olovation  of  s building;  geographical  maps. 

Physical  .Sricnct  (purely  descriptive:!  cosmography  ; physics,  including  elemen- 
tary knowledge  of  the  equilibrium  of  fluids;  weight,  gravity,  atmos- 
pheric pressure,  heat,  electricity,  magnetism,  acoustics,  optics,  refraction, 
microscope,  telescope. 

Chemistnj,  elementary  principles  of;  on  matter,  oohesioo,  affinity ; simple  and 
compound  bodies,  acids,  bases,  salts,  oxygen,  combustion,  azote,  aliuos- 

C"  tie  air,  hydrogen,  water:  respecting  equivalents  and  their  use,  car- 
, carbonic  acid,  production  and  decomposition  of  ammonia,  snlphur, 
sulphuric  acid,  phosphorus,  chlorine;  classification  of  nou-metullic  bodies 
into  four  families. 

Bistory  : History  of  France  from  the  time  of  Charles  YU.  to  that  of  the  Em- 
peror Napoleon  I.  and  the  treaties  of  1815. 

Geography,  relating  entirely  to  Francs  and  its  colonies,  both  physical  and 
statistical. 

German : the  candidates  must  be  able  to  read  fluently  both  the  written  and 
printed  German  character,  and  to  reply  in  German  to  simple  qu 
addressed  to  them  in  tho  same  language. 


The  general  system  of  instruction  at  St  Cyr  is  similar  to  that  of 
the  Polytechnic ; tho  lectures  are  given  by  the  professors,  notes  are 
taken  and  completed  afterwards,  and  progress  is  tested  in  occasional 
interrogations  by  the  ripUileurs.  One  distinction  is  the  different 
size  of  the  salles  d'etude  (containing  two  hundred  instead  of  eight 
or  ten ; ) but,  above  ail,  is  the  great  and  predominant  attention  paid 
to  the  practical  part  of  military  teaching  and  training.  It  is  evi- 
dent at  the  first  sight  that  this  is  essentially  a military  school,  and 
that  especial  importance  is  attached  both  by  teachers  and  pupils  to 
the  drill,  exorcise,  and  manceuvers  of  the  various  arms  of  the 


service. 

, The  course  of  study  is  completed  in  two  years ; that  of  the  first 
year  consists  of ; — 


,37  lectures  in  descriptive  geometry. 

35  u physical  science. 

20  11  military  literature. 

36  “ history. 

27  “ geography  and  military  statistics. 

30  u German. 


Total,  174 

. In  addition  to  the  above,  there  is  a course  of  drawing  between 
the  time  when  the  students  join  the  school  early  in  November  and 
the  15th  of  August. 

The  course  of  drawing  consists  in  progressive  studies  of  landscape  drawing 
with  the  pencil  and  brash,  having  special  application  to  military  subjects,  to  the 
shading  of  some  simple  body  or  dress,  and  to  enable  the  students  to  apply  the 
knowledge  which  has  been  communicated  to  them  on  tho  subject  of  shadows 
and  perspective.  This  course  is  followed  by  the  second  or  junior  division  dur- 
ing the  first  year’s  residence. 

The  course  of  lectures  in  daeripliae  geometry  commences  with  certain  pro- 
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Hminary  notions  on  the  subject;  refers  to  the  representation  of  lines  on  curved 
surfaces,  cylindrical  and  conical,  surfaces  of  revolutions,  regular  surfaces,  inter- 
section of  Surfaces  shadows  perspective,  vanishing  points  Act,  construction  of 
geographical  maps  and  plan  cote. 

The  lectures  in  physical  science  embrace  nine  lectures  on  the  general  proper- 
ties of  bodies;  heat,  climate,  electricity,  magnetism,  galvanism,  electro-magnet- 
ism, acoustics. 

There  are  twelve  lectures  in  chemistry ; on  water,  atmospheric  air,  combusti- 
bles, gas,  principal  salts,  saltpetre,  metallurgy,  organic  chemistry. 

There  are  fourteen  lectures  in  mechanics  applied  to  machines;  motion,  rest, 
gravity,  composition  and  resolution  of  forces,  mechanical  labor,  uniform  motion, 
rectilinear  and  rotatory,  projectiles  in  spaco,  mechanical  powers,  drawbridges, 
Archimedean  principle,  military  bridges,  pumps,  reservoirs,  over  and  under-shot 
wheels,  turbines,  com  mills,  steam-engines,  locomotives,  transport  of  troops, 
materials,  and  munitions  on  railways. 

The  twenty  lectures  in  military  literature  refer  to  military  history  and  biogra- 
phy, memoirs  of  military  historians,  battles  and  sieges,  the  art  of  war,  military 
correspondence,  proclamations,  bulletins,  orders  of  the  day,  instructions,  circu- 
lars, reports  and  military  considerations  special  memoirs,  reconnaissance  and 
reports  military  and  periodical  collections  military  justice. 

The  thirty-live  lectures  in  history  principally  relate  to  franco  and  its  wan, 
commencing  with  the  Treaty  of  Westphalia  and  ending  with  the  Treaty  of 
Vienna 

Tbo  twenty-seven  lectures  in  geography  and  military  statistics  are  subdivided 
into  different  ports ; the  first  eight  lectures  are  devotod  to  Europe  and  franco, 
including  tbo  physical  geography  and  statistics  of  the  same ; the  second  eix 
lectures  are  devotod  to  the  frontiers  of  France ; and  the  third  part  of  thirteen 
lecture*  to  foreign  states  and  Algeria  including  Germany,  Italy,  Spain,  Portu- 
gal, Poland,  and  Russia. 

The  Btadics  for  the  first  division  during  the  second  year  of  their 
residence  consist  of — 

10  lectures  In  topography. 

' 27  “ fortification. 

15  “ artillery.  " ■*,» 

10  “ military  legislation. 

12  “ military  administration. 

27  “ military  art  and  history. 

20  “ German.  • > r ,» 

Total,  121 

One  lesson  weekly  is  given  in  drawing,  in  order  to  render  the 
students  expert  in  landscape  and  military  drawing  with  the  pencil, 
pen,  and  brush. 

We  most  not  omit  to  call  attention  to  the  fact  that  mathematica 
•re  not  taught  in  either  yearly  course  at  St.  Cyr. 


The  course  In  topography , of  ten  lectures,  has  reference  to  the  construction 
of  maps,  copies  of  drawings,  theory,  description,  and  use  of  instruments  for 
measuring  angles  and  leveling,  the  execution  for  s regular  survey  on  the  dillbr- 
ent  systems  of  military  drawing,  drawing  from  models  of  ground,  on  the  con- 
•truction  of  topographical  drawing  and  reconnaissance  surveys,  with  accompa- 
nying memoirs. 

Twenty-seven  lectures  are  devoted  to  fortification ; the  first  thirteen  relate 
principally  to  field  fortification,  statement  of  the  general  principles,  definitions, 
intrenchments,  lines,  redoubts,  armament,  defilement,  execution  of  worka  on 
the  ground,  means  necessary  for  the  dufouse,  application  of  field  fortification  to 

the  defense*  of  titss  de  pont  and  inhabited  places,  attack  and  defense  of  in- 
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trenchmenta,  Ac.,  castramentation ; six  lectures  have  reference  to  permanent 
fortification,  on  ancient  fortifications,  Cormontaigne’s  system,  exterior  and  de- 
tached works,  considerations  respecting  the  accessoriee  of  defense  to  fortified 
places ; eight  lectures  relate  to  the  attack  and  defense  of  places,  preparations 
for  attack  and  defense,  details  of  the  construction  of  siege  works  from  the  open- 
ing of  the  trenches  to  the  taking  of  the  place,  exterior  works,  as  auxiliaries, 
sketches,  and  details  of  the  different  works  in  fortifications,  plans,  and  profile,  Ac. 

The  students  also  execute  certain  works,  such  as  the  making  of  fcseiaea,  ga- 
bions, saucissons,  repair  of  revetments  of  batteries^  platform,  setting  the  protiles, 
defilement,  and  construction  of  a fieldwork,  different  kinds  of  sap,  plan  and 
establishment  of  a camp  for  a battalion  of  infantry,  Ac. 

Under  the  head  of  artillery,  fifteen  lectures  are  given,  commencing  with  the 
resistance  of  fluids,  movement  of  projectiles,  solution  of  problems  with  the  hol- 
istic pendulum,  deviation  of  projectiles,  pointing  and  firing  guns ; small  arms, 
cannon,  materials  of  artillery,  powder,  munition,  fireworks  for  military  pur- 
poses ; range  of  cannon,  artillery  for  the  attack  or  defense  of  places  or  coasts, 
field  artillery,  military  bridge* 

The  studeuts  are  practically  taught  artillery  drill  with  field  and  siege  guns, 
practice  with  artillery,  repair  of  siege  batteries,  bridges  of  boats  or  rafts. 

The  ten  lectures  allowed  for  the  course  of  military  legislation  have  for  their 
object  the  explanation  of  the  principles,  practice,  and  regulations  relating  to 
military  law,  and  the  connection  with  the  dvil  laws  tiiat  affect  military  men. 

The  twelve  lectures  on  what  is  called  military  administration  relate  to  the 
interior  economy  of  a company,  and  to  the  various  matters  appertaining  to  the 
soldier’s  meaning,  mode  of  payment,  necessaries,  equipment,  lodging,  Ac. 

Military  art  and  history  is  divided  into  throe  parts.  The  first,  of  five  lectures, 
relates  to  the  history  of  military  institutions  and  organization.  The  second,  of 
fifteen  lectures,  refers  to  the  composition  of  armies  and  to  considerations  respect- 
ing the  various  arms,  infantry,  cavalry,  etat-major,  artillery  and  engineers,  and 
the  minor  operations  of  war.  The  third  part,  of  seven  lectures,  gives  the  his- 
tory of  some  of  the  most  celebrated  campaigns  in  modern  times.  In  the  prac- 
tical exercises,  the  students  make  an  attac  k or  defense  of  a work  or  of  a sys- 
tem of  fieldworks  during  their  course  of  fortification,  or  of  a bouse,  farm,  village* 
in  the  immediate  vicinity  of  the  school,  or  make  the  passage  of  a river. 

The  students  receive  twenty  lectures  in  German,  and  are  reouired  to  keep  up 
a knowledge  of  German  writing. 

EXAMINATIONS  AT  THE  SCHOOL. 

The  examinations  at  the  end  of  the  first  year  take  place  under 
the  superintendence  of  the  director  and  assistant  director  of  studies. 
They  are  conducted  by  the  professor  of  each  branch  of  study, 
assisted  by  a rtpftikur,  each  of  whom  assigns  a credit  to  the 
student  under  examination,  and  the  mean,  expressed  as  a whole 
number,  represents  the  result  of  the  student’s  examination  in  that 
particular  branch  of  study.  The  examination  in  military  instruc- 
tion for  training  (in  drill  and  exercises)  is  carried  on  by  the  officers 
attached  to  companies,  under  the  superintendence  of  the  command- 
ant of  the  battalion,  and  that  relating  to  practical  artillery  by  the 
officer  in  charge  of  that  duty. 

The  pupils’  position  is  determined,  as  at  the  Polytechnic,  partly 
by  the  marks  gained  at  the  examination,  partly  by  those  he  has  ob- 
tained during  his  previous  studies.  In  other  words,  the  half  of  the 
credit  obtained  by  a stndent  at  this  examination  in  each  subject  is  • 
added  to  the  half  of  the  mean  of  all  the  credits  assigned  to  Limy 
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in  the  same  subject,  for  the  manner  in  which  he  has  replied  to  the 
questions  of  the  professor  and  repetiteur  during  the  year ; and  the 
sum  of  these  two  items  represents  his  total  credit  at  the  cud  of  the 
year.  The  scale  of  credit  is  frora’O  to  20,  as  at  the  Polytechnic. 

Every  year,  before  the  examinations  commence,  the  commandant 
and  second  in  command,  in  concert  with  tho  director  and  assistant 
director,  and  in  concurrence  with  the  superior  officer  commanding 
the  battalion  for  military  instruction,  are  formed  into  a board  to 
determine  the  amount  of  the  minimum  credit  which  should  be  ex- 
acted from  the  students  in  every  brunch  of  study.  This  minimum 
is  not  usually  allowed  to  fall  below  eight  for  tho  scientific,  and  ten 
for  the  military  instruction. 

Any  student  whose  general  mean  credit  is  less  than  eight  for  the 
scientific,  or  ten  for  the  military  instruction,  or  who  has  a less  credit 
than  four  for  any  particular  study  in  the  general  instruction,  or  of 
fix  for  tho  military  instruction,  is  retained  at  the  school  to  work 
during  the  vacation,  and  rc-oxamincd  about  eight  days  before  tho 
re-commencement  of  the  course,  by  a commission  composed  of  the 
director  and  assistant  director  of  studies  for  the  general  instruction, 
and  of  the  second  in  command  and  the  commandant  of  tho  battal- 
ion, and  of  one  captain  for  tho  military  instruction.  A statement 
of  this  second  examination  is  submitted  to  the  minister  of  war,  aud 
those  students  who  pass  it  in  a satisfactory  manner  are  permitted  by 
him  to  proceed  into  the  first  division.  Those  who  do  not  pass  it 
are  reported  to  the  minister  of  war  as  deserving  of  being  excluded 
from  the  school,  unless  there  be  any  special  grounds  for  excusing 
them,  snch  as  sickness,  in  which  case,  when  the  fact  is  properly  es- 
tablished before  the  council  of  instruction,  they  arc  permitted  to 
repeat  the  year’s  studies. 

Irregularity  of  conduct  is  also  made  a ground  for  exclusion  from 
the  school.  In  order  to  estimate  the  credit  to  be  attached  to  the 
conduct  of  a student,  all  the  punishments  to  which  lie  can  be  sub- 
jected are  converted  into  a specific  number  of  days  of  punishment 
drill.  Thus, 

For  each  day  confined  in  the  police  chamber,  * days’  punishment 

drill. 

For  each  day  confined  in  the  prison,  8 days’  punishment  drill. 

The  statement  is  made  out  under  the  presidency  of  the  command- 
ant of  the  school,  by  the  second  in  command,  and  the  officer  in 
command  of  the  battalion.  The  credits  for  conduct  are  expressed 
in  whole  numbers  in  terms  of  the  scale  of  0 to  20,  in  which  the  20 
signifies  that  the  student  has  not  been  subjected  to  any  punishment 
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whatever,  and  tho  0,  that  the  student’s  punishments  have  amounted 
to  200  or  more  days  of  punishment  drill.  The  number  20  is  di- 
minished by  deducting  1 for  every  10  days  of  puuishmcnt  drill. 

The  classification  in  the  orddr  of  merit  depends  upon  the  total 
amount  of  the  sum  of  the  numerical  marks  or  credits  obtained  by  each 
student  in  every  branch  of  study  or  instruction.  The  numerical  credit 
in  each  subject  is  found  by  multiplying  the  credit  awarded  in  each 
subject  by  the  co-efficient  of  influence  belonging  to  it. 

The  co-efficients,  representing  tho  influence  allowed  to  each  par- 
ticular kind  of  examination,  in  the  various  branches  of  study  aro 
as  follows : — 

Second  Division,  or  First  Year’s  Course  of  Study. 


Descriptive  Geometry, 

Physical  Science  applied 
to  the  Military  Arts,  . . 
History 

Course,  , 6 ' 

Drawing  and  Sketches, 2 

Course, G 

Sketch  and  Memoir, 2 

Instruction. 

Geography  and  Statistical  f Course,  t 

Memoirs, ( Sketch  and  Memoir, 2 

Special  Inatr 
Conduct, . . . 

German, 4 

Drawing, 3 

uction:— Drill,  Practice,  Maneuvers  (Infhutry  and  Cavalry,). . . 

40 


First  Division,  or  Second  Year’s  Course  of  Study 


60 


General 
Inst  rue-  • 
tion. 


r4  rt,i 


Special  in- 
struction 
for 


Topography, . 


Cavalry. 

31 


Fortification, 

Artillery  and  Balistic 
Pendulum,  

Military  Legislation, . 
Military  Administra- 
tion,   

Military  History  and 

Art, 

German, 

Drawing, 


Infantry,. 

Cavalry, . 
Conduct  . 


Infantry 

I Course, 3 

Maps,  Memoirs,  and  Prac- 

( tical  Exercises, 3 

i Course,  4 

Drawings,  Memoirs,  and 
( Practical  Exorcises,  ...  3 

5 Coarse,  4 

Practical  Exercises,  School 

of  Musketry, 2 

2 

(Course 3 

Sheets  of  Accounts,. ... . 1 

l Course, 4 

( Memoirs  end  applications,  1 

• 

1 

Theory  of  Drill,  Maneu- 
vers— 3 Schools, 4 

Practical  Instruction,. ...  3 

Regulations, 2 

Riding, 3 

Theoretical  and  Practical .* 

Instruction 1 

Veterinary  Art, 2 

6 


32 


-12 


l 


Total, 


60 


to 


Digitized  by  Google 


•PBCUL  IUUTABT  SCHOOL  AT  ST.  OTB.  -®89 

To  facilitate  this  classification  in  order  of  merit,  three  distinct 
tab  lei  are  prepared, — 

The  first  relating  to  the  general  instruction  ; 

The  second  relating  to  the  military  instruction ; and 
The  third  relating  to  the  conduct ; 
and  they  respectively  contain,  one  column  in  which  the  names  of 
the  students  are  arranged  by  companies  in  the  order  in  which  they 
hare  been  examined ; followed  by  as  many  columns  as  there  are  sub- 
jects of  examination,  for  the  insertion  of  their  individual  credit  and 
the  co-cfiicient  of  influence,  by  which  each  credit  is  multiplied; 
and  lastly  by  a column  containing  the  sum  of  the  various  products 
belonging  to,  and  placed  opposite  each  student's  name. 

These  tables  are  respectively  completed  by  the  aid  of  the  exist- 
ing documents,  the  first  for  the  general  instruction,  by  the  director 
of  studies;  the  second  for  the  military  instruction,  by  the  officer 
commanding  the  battalion ; the  third  for  conduct,  under  the  direc- 
tion of  the  commandant  of  the  school,  assisted  by  the  second  in 
command. 

.*■  A jury  formed  within  the  school,  composed  of  the  general  com- 
mandant, president,  the  second  in  command,  the  director  of  studies, 
and  the  oflicer  commanding  the  battalion,  is  charged  with  the  clas- 
sification of  the  students  in  the  order  of  merit. 

To  effect  it,  after  having  verified  and  established  the  accuracy  of 
the  above  tables,  the  numbers  appertaining  to  each  student  in  the 
three  tables  are  extracted  and  inserted  in  another  table,  containing 
the  name  of  each  student,  and,  in  three  separate  columns,  the  num- 
bers obtained  by  each  in  general  instruction,  military  instruction, 
and  conduct,  and  the  sum  of  these  credits  in  another  column. 

By  the  aid  of  this  last  table,  the  jury  cause  another  to  be  com- 
piled, in  which  the  students  arc  arranged  in  the  order  of  merit  as 
established  by  the  numerical  amount  of  their  credits,  the  highest 
in  the  list  having  the  greatest  number. 

If  there  should  be  any  two  or  more  having  the  same  number  of 
total  credits,  the  priority  is  determined  by  giving  it  to  the  student 
who  has  obtained  a superiority  of  credits  in  military  instruction, 
conduct,  general  instruction,  notes  for  the  year;  and  if  these  prove 
insufficient,  they  are  finally  classed  in  the  same  order  as  they  were 
admitted  into  the  school. 

* A list  for  passing  from  the  second  to  the  first  division  is  for- 
warded to  the  minister  at  war,  with  a report  in  which  the  results 
for  the  year  are  compared  with  the  results  of  the  preceding  year; 
and  the  minister  at  war,  with  these  reports  before  him,  decides  who 
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are  ineligible  from  incompetency,  or  by  reason  of  their  conduct,  to 
pass  to  the  other  division. 

The  period  when  the  final  examinations  before  leaving  the  school 
are  to  commence,  is  fixed  by  the  president  of  the  jury,  specially 
appointed  to  carry  on  this  final  examination,  in  concert  with  the 
general  commandant  of  the  school. 

The  president  of  the  jury  directs  and  superintends  the  whole  of 
the  arrangements  for  conducting  the  examination ; and  during  each 
kind  of  examination,  a member  of  the  corps,  upon  the  science  of 
which  the  student  is  being  questioned,  assists  the  examiner,  and,  as 
regards  the  military  instruction,  each  examiner  is  aided  by  a cap- 
tain belonging  to  the  battalion. 

The  examination  is  carried  on  in  precisely  the  same  manner  as 
that  already  described  for  the  end  of  the  first  year’s  course  of  study. 
And  the  final  classification  is  ascertained  by  adding  to  the  numeri- 
cal credits  obtained  by  each  student  during  his  second  year’s  course  of 
study,  in  the  manner  already  fully  explained,  one-tenth  of  the  numeri- 
cal credits  obtained  at  the  examinations  at  the  end  of  the  first  year. 

The  same  regulations  as  to  the  minimum  credit  which  a student 
must  obtain  in  order  to  pass  from  one  division  to  the  other,  at  the 
end  of  the  first  year,  which  are  Btated  in  page  160,  are  equally  ap- 
plicable to  his  passing  from  the  school  to  become  a second  lieuten- 
ant in  the  army. 

A list  of  the  names  of  those  students  who  are  found  qualified  for 
the  rank  of  second  lieutenant  is  sent  to  the  minister  at  war,  and  ■ 
second  list  is  also  sent,  containing  the  names  of  those  students  that 
have,  when  subjected  to  a second  or  revised  examination,  been  pro- 
nounced by  the  jury  before  whom  they  were  re-examined  as  qualified. 

Those  whose  names  appear  in  the  first  list  are  permitted  to  choose 
according  to  their  position  in  the  order  of  merit,  the  staff  corps  or  in- 
fantry, according  to  the  number  required  for  the  first  named  service, 
and  to  name  the  regiments  of  infantry  in  which  they  desiro  to  serve. 

Those  intended  for  the  cavalry  are  placed  at  the  disposal  of  the 
officer  commanding  the  regiment  which  they  wish  to  enter. 

Those  whose  names  appear  in  the  second  list  are  not  permitted 
to  choose  their  corps,  but  arc  placed  by  the  minister  at  war  in  such 
corps  as  may  have  vacancies  in  it,  or  where  he  may  think  proper. 

The  students  who  are  selected  to  enter  the  staff  corps,  after  com- 
peting successfully  with  the  second  lieutenants  of  the  army,  proceed 
as  second  lieutenants  to  the  staff  school  at  l’aris.  Those  who  fail 
pass  into  the  army  as  privates,  according  to  the  terms  of  tho  en- 
gagement made  on  enteriug  the  school. 
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This  school  was  established  in  1826,  and  is  considered*  the  most 
perfect  and  extensive  institution  of  the  kind  in  Europe, — perhaps 
the  only  one  really  deserving  the  title,  the  others  being  more 
properly  mere  schools  of  equitation. 

It  is  under  the  control  of  the  Minister  of  War,  and  was  established 
for  the  purpose  of  perfecting  the  offioers  of  the  cavalry  corps  in  ail 
the  branches  of  knowledge  necessary  to  their  efficiency,  and 
especially  in  the  principles  of  equitation, — and  to  diffuse  through 
the  corps  a uniform  system  of  instruction,  by  training  up  a body  of 
instructors  and  classes  of  recruits  intended  for  the  cavalry  service. 

The  instruction  is  entirely  military,  and  is  based  upon  the  laws 
and  regulations  in  force  with  regard  to  the  mounted  troops.  It  in- 
cludes; 1st.  The  regulations  for  interior  service ; 2nd.  The  cavalry 
tactics ; 3rd.  The  regulations  for  garrison  service ; 4th.  The  regula- 
tions for  field  service  applied,  as  far  as  possible,  on  the  ground, 
especially  with  regard  to  reconnaissances;  5th.  A military  and 
didactic  course  of  equitation,  comprising  all  the  theoretical  and 
practical  knowledge  required  for  the  proper  and  useful  employment 
of  the  horse,  his  breaking,  application  to  the  purposes  of  war,  and 
various  civil  exercises;  Sth.  A course  of  hippology,  having  for  its 
object  practical  instruction,  by  means  of  the  model  breeding-stud 
attached  to  the  school,  in  the  principles  which  should  serve  as  rules  in 
crossing  breeds  and  in  raising  colts,  to  explain  the  phases  of  dentition, 
to  point  out  the  conformation  of  the  colt  which  indicates  that  he  will 
become  a good  and  solid  horse,  the  method  to  be  pursued  to  bring 
the  colt  under  subjection  without  resistance,  and,  finally,  to  familiar- 
ize the  officers  and  pupils  with  all  the  knowledge  indispensable  to  aa 
officer  charged  with  the  purchaae  and  care  of  remount  horses.  Thi* 
coarse  includes  also  a knowledge  of  horse-equipment,  illustrated  in 
the  saddle  factory  connected  with  the  school ; 7th.  Vaulting,  fencing, 
and  swimming.  The  non-commissioned  officers  are  also  instructed 
in  the  theory  of  administration  and  accountability.  The  course 

* “ Report  of  Observation*  In  Europe  durtajt  the  Crimean  War/’  by  Major  Gen.  McClellan. 
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of  instruction  continues  one  year,  commencing  in  the  month  of 
October.  The  pupils  at  the  school  arc : — 

1st.  A division  of  lieutenants,  (lieutenants  instructeurs.)  . 

2nd.  “ of  sub-lieutenants,  ( sous-lieutenants  tf instruction.) 

3rd.  “ of  sub-officers,  ( sous-officiers  i lives  instructeurs.) 

4th.  “ of  non-commissioned  officers,  (brigadiers  Hives.) 

5th.  “ of  cavalry  recruits,  ( cavaliers  Hives.) 

The  lieutenants  are  chosen  out  of  the  regiments  of  cavalry  and 
artillery,  as  well  as  from  the  squadrons  of  the  park-trains  and  mili- 
tary equipages,  from  the  lieutenants  who  voluntarily  present  them- 
selves for  the  appointment  to  the  General  Board  of  Inspectors. 
Their  age  must  not  exceed  thirty-six  years. 

The  sub-lieutenants  arc  appointed  from  the  cavalry  regiments, 
most  be  graduates  of  the  Special  Military  School,  not  above  thirty- 
four  years  of  ago,  and  have  served  at  least  one  year  with  the 
regiment 

The  sub-officers  arc  selected  from  the  cavalry  corps — one  from 
every  two  regiments  of  cavalry  and  artillery,  and  every  two  squad- 
rons of  the  park-trains  and  military  equipages. 

The  non-commissioned  officers  are  chosen  annually  by  the  in- 
spectors-gcneral — one  from  each  regiment  of  cavalry — from  among 
those  that  show  a peculiar  aptness  for  equitation  and  arc  distin- 
guished by  good  conduct,  information,  real,  and  intelligence ; those 
who  arc  recommended  for  promotion  in  their  corps  arc  selected  in 
preference.  Their  age  must  not  exceed  twenty-five  years,  and  they 
must  have  served  at  least  one  year  in  the  ranks. 

These  pupils,  numbering  about  four  hundred,  are  sent  to  the 
school  by  order  of  the  Minister  of  War.  They  continue  connected 
with  tlicir  corps,  from  which  they  are  regarded  as  detached  while 
they  remain  at  the  school.  They  receive  additional  pay.  Those 
who  after  due  trial  are  found  deficient  in  the  necessary  qualifications, 
are  sent  back  to  their  regiments. 

. Upon  the  recommendation  of  the  inspector-general  of  the  school, 
the  officers  who  are  serving  as  pupils,  compete  for  promotion  by 
choice  with  the  officers  of  the  corps  from  which  they  are  detached. 

The  cavalry  lieutenant,  who  graduates  first  in  his  class,  is  presented 
for  the  first  vacancy  as  captain-instructor  that  occurs  in  the  cavalry, 
provided  he  lias  the  seniority  of  rank  required  by  law.  The 
lieutenant  who  graduates  second  obtains,  under  the  same  condition, 
the  second  vacancy  of  captain-instructor,  provided  his  division  con- 
sisted of  more  than  thirty  members.  The  sub-lieutenant  graduating 
first,  provided  he  is  not  lower  than  the  tenth  in  the  general  cla&sifi- 


Digitized  by 


THE  CAVALRY  SCHOOL  AT  SACMU*. 


M 

cation  of  the  officers  of  both  grades,  is  presented  for  promotion  to 
the  first  vacant  lieutenancy  that  occurs  in  his  regiment. 

The  non-commissioned  officers  who  pass  a satisfactory  final  ex- 
amination, are  immediately  promoted  to  vacancies  that  have  been 
preserved  for  them  in  their  regiments — those  who  have  graduated 
among  the  first  ten  of  the  class,  being  presented  for  promotion  as 
pub-licutenanta,  as  soon  as  they  have  completed  their  required  term 
of  service  as  non-commissioned  officers.  Those  who  attend  the 
school  as  non-commissioned  officers,  frequently  return  as  officers  for 
instruction,  and  again  in  a higher  grade  on  the  staff  of  the  school. 

Officers  transferred  from  the  infantry  to  the  cavalry  arc  generally 
sent  to  this  school  for  a short  time  at  least  The  captains-instructor 
of  the  cavalry  regiments,  and  the  instructors  of  equitation  in  the 
artillery  regiments,  are  mostly  selected  from  the  graduates. 

The  school  also  receives  by  voluntary  enlistment,  such  young 
men,  not  above  the  age  of  twenty-one  years,  as  desiro  to  enter  the 
cavalry  service.  They  are  not  admitted  until  they  have  been  sub- 
jected to  an  examination  before  a committee,  by  whom  they  are 
classified  according  to  their  fitness.  These  volunteer  enlistments 
for  the  cavalry  school  are  made  at  Saumur,  at  least  a month 
before  the  commencement  of  the  comae,  on  presentation  of  the 
certificate  of  classification  and  of  approval  by  tho  commandant 
of  the  school.  The  number  is  limited  to  fifty  each  year. 

Such  of  these  cavalry  pupils  as  are  distinguished  for  diligence  and 
good  conduct  and  pass  a satisfactory  final  examination  are  trans- 
ferred to  the  regiments  of  cavalry,  for  promotion  to  the  rank  of  non- 
commissioned officers  by  their  respective  colonels.  Those  who  have 
not  been  found  fit  for  admission  are  sent  back  simply  as  privates. 

A council  of  instruction  is  charged  with  the  direction  of  the 
studies.  They  propose  useful  changes,  and  direct  the  progress  of 
the  studies.  They  arc  also  charged  with  the  examinations. 

Tho  recitations  are  by  sections  of  about  thirty  each.  In  reciting 
upon  the  general  principles  of  tactics,  equitation,  bippology,  dec.,  the 
manner  is  as  in  our  Military  Academy;  when  reciting  upon  the 
movements  in  tactics,  all  the  commands  and  explanations  of  the  in- 
structor to  the  troops  aro  repeated  “ verbntim  et  literatim,”  and  in 
the  tone  and  pitch  of  voice  used  in  the  field.  Perfect  uniformity  of 
tone  and  manner  is  required.  The  object  of  thus  reciting  is  to 
teach  the  pupils  the  proper  tone  and  pitch  of  voice,  to  accustom 
them  to  hear  their  own  voices,  and  to  enable  them  to  repeat  the 
text  literally  at  this  pitch  of  voice,  without  hesitation  or  mistake. 

The  course  of  hippology  includes  the  structure  of  the  horse,  the 
circulation  of  the  blood,  organs  of  respiration,  dec.,  food,  working 
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powers,  actions,  breeds,  manner  of  taking  care  of  him,  ordinary  ail- 
ments and  remedies,  shoeing,  lameness,  saddling,  sore  backs,  sani- 
tary police,  Ac.,  but  does  not  comprise  a complete  veterinary  coorse. 

' The  practical  exercises  consist  of : — the  ordinary  riding-hall  drill, 
including  vaulting,  the  “kickers,”  Ac.;  the  carriere,  or  out-door 
riding  at  speed,  over  hurdles,  ditches,  Ac. ; cutting  at  head ; target- 
practice  ; fencing ; swimming ; the  usual  military  drills ; skeleton 
squadron  and  regimental  drills ; rides  in  the  country ; finally,  in  the 
summer,  frequent  “carousels”  or  tilts  are  held. 

The  veterinary  surgeons  of  the  lowest  grade  are  sent  here  upon 
their  first  appointment  to  receive  instruction  in  equitation,  to  profit 
by  the  study  of  the  model  stud,  and  to  lcam  the  routine  of  their 
duties  with  the  regiments.  They  form  a distinct  class. 

In  the  Model  Stud,  the  number  of  animals  varies.  There  are 
usually  two  stallions  and  about  twenty  mares,  (Arabs,  English,  Nor- 
man, Ac.,)  in  addition  to  those  selected  from  time  to  time  from 
among  the  riding-animals.  Attached  to  it  is  a botanical  garden, 
more  especially  for  useful  and  noxious  grasses  and  plants. 

School  for  Breaking  Young  Horses. — The  best  horses  purchased 
at  the  remount  depots  are  selected  for  the  officers,  and  sent  to  this 
place  to  be  trained.  The  number  is  fixed  at  100  as  a minimum. 
These,  as  soon  as  their  education  is  complete,  are  sold  or  given,  ac- 
cording to  the  orders  of  the  Minister  of  War,  to  those  officers  who 
need  a remount — in  preference,  to  officers  of  the  general  stall'  and 
staff  corps,  those  of  the  artillery,  and  mounted  officers  of  infantry. 
Theso  officers  may  also  select  from  among  the  other  horses  of  the 
school,  with  the  approval  of  tho  commandant. 

School  of  Farriers. — Hi  is  is  attached  to  the  cavalry  school,  and 
is  under  the  direction  of  the  commandant.  It  is  composed  of 
private  soldiers  who  have  served  at  least  six  months  with  their 
regiments,  and  are  blacksmiths  or  horse-shoers  by  trade.  There 
arc  usually  two  men  from  each  mounted  regiment.  The  courso 
lasts  two  years ; it  comprises  reading,  writing,  arithmetic,  equitation, 
the  anatomy  of  the  horse,  thorough  instruction  as  to  all  diseases, 
injuries,  and  deformities  of  the  foot,  something  of  the  veterinary 
art  in  general,  the  selection  of  metals,  making  shoes,  nails,  tools,  Ac., 
shoeing  horses.  The  establishment  has  a largo  shoeing  shop  and 
yard,  a recitation-room,  museum,  and  store-rooms.  In  the  recita- 
tion-room there  are  skeletons  of  horses,  men,  Ac.,  as  well  as  some 
admirable  specimens  of  natural  preparations  in  comparative  auato- 
my,  a complete  collection  of  shoeing-tools,  specimens  of  many  kinds 
of  shoes,  Ac. — Annuair*  de  C Instruction  1861,  and  “ Observations .” 
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DUTIES  OP  THE  FREKCH  ST  APT. 

The  staff  is  the  center  from  which  issue  and  to  which  are  addressed 
all  orders  and  military  correspondence. 

The  officers  of  the  staff  are  divided  into  chiefs  of  the  staff,  sub- 
chiefe,  staff-officers,  and  aides-de-camp. 

The  colonels  and  lieutenant-colonels  are  employed  as  chiefs  of 
the  staff  in  the  different  military  districts  of  France,  and  in  the 
divisions  <ff  the  army  on  active  service.  The  ordinary  posts 
of  the  majors  and  captains  is  that  of  aides-de-camp  to  general 
officers. 

When  several  armies  are  united  together  under  a commander-in- 
chief, the  chief  of  the  general  staff  takes  temporarily  the  title  of 
Major- Giniral,  the  general  officers  employed  under  him  that  of 
Aide-Mojor-Geniral. 

The  duties  of  the  chief  of  the  staff  arc  to  transmit  the  orders  of 
the  general ; to  execute  those  which  he  receives  from  him  personally, 
for  field-works,  pitching  camps,  reconnaissances,  visits  of  posts,  4c.; 
to  correspond  with  the  commanding  officers  of  the  artillery  and  the 
engineers,  and  with  the  commissariat,  in  order  to  keep  the  general 
exactly  informed  of  the  state  of  the  different  branches  of  the  ser- 
vice; to  be  constantly  in  communication  with  the  different  corps,  so 
as  to  be  perfectly  master  of  everything  relating  to  them  ; to  prepare 
for  the  commander-in-chief  and  for  the  minister  of  war,  returns  of 
the  strength  and  position  of  the  different  corps  and  detachments, 
reports  on  marches  and  operations,  and,  in  short,  every  necessary 
information. 

The  distribution  of  the  other  officers  of  different  ranks,  when  it 
has  not  been  made  by  the  minister  of  war,  is  regulated  by  the  chief 
of  the  general  staff. 

In  every  division  of  the  army  an  officer  of  the  staff  is  specially 
charged  with  the  office  work;  the  others  assist  him  when  necessary, 
bnt  they  are  more  usually  employed  in  general  staff  duties,  in  recon- 
naissances, drawing  plans  of  ground,  missions,  the  arrangement  of 
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camps  and  cantonments,  superintending  the  distribution  of  the 
rations,  Ac. 

The  officers  of  the  staff  may  further  be  charged  with  the  direc- 
tion of  field-works  thrown  up  to  cover  camps  and  cantonments. 

Staff  officers  of  all  ranks  may  be  employed  on  posts  and  detach- 
ments. On  special  missions  they  command  all  other  officers  of  the 
same  rank  employed  with  them.  When  a staff  officer  is  charged 
with  the  direction  of  an  expedition  or  a reconnaissance,  without 
having  the  command  of  the  troops,  the  officer  in  command  concerts 
with  him  in  all  the  dispositions  it  may  be  necessary  to  make  to  en- 
sure the  success  of  the  operation. 

The  staff  of  generals  of  artillery  and  of  engineers  is  composed  of 
officers  of  their  respective  arms. 

The  war  depot  (Dep6t  de  la  Guerre)  was  founded  for  the  purpose  of 
collecting  and  preserving  military  historical  papers,  reconnaissances, 
memoirs,  and  plans  of  battles ; to  preserve  plans  and  MSS.  maps 
useful  for  military  purposes,  and  to  have  them  gopied  and 
published. 

It  is  divided  into  two  sections — one  charged  with  trigonometrical 
surveying,  topography,  plan  drawing,  and  engraving;  the  other 
with  historical  composition,  military  statistics,  the  care  of  the 
library,  the  archives,  plans,  and  maps.  Each  of  these  sections  is 
under  the  direction  of  a colonel  of  the  staff  corps,  who  has  under 
his  orders  several  officers  of  his  corps. 

The  war  depot  has  taken  a large  share  in  the  preparation  of  the 
map  of  France.  The  first  idea  of  undertaking  this  important  work 
dates  from  1808.  After  various  delays  and  difficulties,  the  trigo- 
nometrical survey,  which  had  been  for  a time  suspended,  was 
recommenced  in  1818.  The  work  was  placed  under  the  war  depot, 
intrusted  to  the  corps  of  geographical  engineers.  Since  this  period 
the  geographical  engineers  have  been  incorporated  in  the  staff  corps, 
by  the  officers  of  which  the  work  has  been  continued.  The  primary 
triangulation  was  finished  in  1845;  the  secondary  is  now  finished; 
the  filling  in  the  details  will  occupy  several  years  to  come.  The 
number  of  officers  of  the  staff  corps  employed  on  the  survey  has 
varied  from  twenty-six  to  ninety. 

THE  ST  A FT  ooars. 

The  officers  of  the  French  staff  constitute  a distinct  and  separate 
corps,  numbering  thirty-five  colonels,  thirty-five  lieutenant-colonels, 
one  hundred  and  ten  majors,  three  hundred  and  thirty  captains,  and 
one  hundred  lieutenants.  None  but  officers  of  this  corps  can  be 
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employed  on  the  staff.  When,  by  accident,  there  is  not  a sufficient 
number  present,  regimental  officers  may  be  temporarily  employed, 
but  they  return  to  their  regiments  as  soon  as  officers  of  the  staff 
corps  arrive  to  replace  them.  The  division  of  the  staff  into  adjutaub- 
geueral's  and  quartermaster-general's  department  does  not  exist  in 
the  French  service. 

The  only  means  of  entering  the  staff  corps  is  through  the  Staff 
School  of  Application.  Of  the  fifty  student-officers  which  the 
School  of  Application  nsually  contains,  twenty-five  leave  annually 
to  enter  the  staff  corps,  and  are  replaced  by  an  equal  number. 
Three  of  these  come  from  the  Polytechnic,  the  remaining  twenty- 
two  are  selected  from  thirty  pupils  of  the  Military  School  of  St. 
Cyr,  who  compete  with  thirty  second  lieutenants  of  the  army,  if  ao 
many  present  themselves ; but,  in  general,  the  number  of  the  latter 
does  not  exceed  four  or  five. 

The  course  of  study  in  the  Staff  School  of  Application  lasts  two 
years.  The  students  have  the  rank  of  second  lieutenant.  On 
passing  the  final  examination  they  are  promoted  to  the  rank  of 
lieutenant;  they  are  then  sent  to  the  infantry  to  do  duty  for  two 
years,  at  the  expiration  of  which  time  they  arc  attached  for  au  equal 
period  to  the  cavalry.  They  may  finally  be  sent  for  a year  to  tho 
artillery  or  engineers. 

This  routine  can  not  be  interrupted  except  in  time  of  war,  and 
even  then  the  lieutenant  can  not  be  employed  on  staff  duty  until  he 
has  completed  his  two  ytart  with  the  infantry.  However,  officers 
who  have  a special  aptitude  for  the  science  of.  geodesy  or  topogra- 
phy, may  even  earlier  be  employed  on  tho  map  of  France  or  other 
similar  duty ; and,  further,  two  of  tho  lieutenants,  immediately  on 
qoitting  the  Staff  School  of  Application,  arc  sent  to  the  war  dopot 
(Dcpit  de  la  Ouerre)  to  gain  a familiarity  with  trigonometrical 
operations. 

The  General  Officers  at  their  Inspections  arc  required  to  report 
specially  to  the  Minister  of  War  on  the  captains  and  lieutenants  of 
the  staff  corps  doing  duty  with  the  regiments  in  their  districts,  both 
as  to  their  knowledge  of  drill  and  manoeuvres,  and  their  acquaint- 
ance with  the  duties  of  the  staff.  They  are  to  require  these  offi- 
cers to  execute  a military  reconnaissance,  never  allowing  more  than 
forty -eight  hours  for  the  field  sketch  and  its  accompanying  report. 

Officers  of  all  arms  of  the  rank  of  captain  or  under,  are  permitted 
to  exchange  with  officers  of  equal  rank  in  the  staff  corps;  but  they 
must  previously  satisfy  the  conditions  of  the  final  examinations  of 
Ac  Staff  College.  *».».• 
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TBM  BUILDINGS  AID  ESTABLISHMENT. 

The  8taff  School  of  Application  is  situated  in  Paris,  in  the  Rne 
de  Grenellc,  close  to  the  Invalides.  Of  the  ninety  officers  attend- 
ing it,  sixty  lodge  in  the  building  and  thirty  out  of  it,  but  all  take 
their  meals  in  the  town.  Each  has,  in  general,  a room  to  himself 
Sen-ants  are  provided  in  the  proportion  of  one  to  about  eight 
rooms.  The  officers  are  forbidden  to  have  private  servauts. 

The  staff  of  the  school  is  composed  as  follows: — 

The  Commandant,  a General  of  Brigade. 

The  Second  in  Command,  Director  of  the  Studies,  a Colonel  or  Lieutenant 
Colonel  of  the  Staff  Corps. 

A Mujor  of  the  Staff  Corps,  charged  with  the  superintendence  of  the  interior 
economy  and  tins  drills  and  exercises. 

Three  Captains  of  the  same  Corps,  charged  with  the  details  of  the  interior 
economy  of  the  School,  and  to  assist  the  Major  in  the  instruction  of  the  Officers 
in  their  military  duties.  The  Captains  are  required  to  take  the  direction  of  a 
portion  of  tlie  topographical  works  on  the  ground. 

A Medical  Officer. 

Thirteen  Military  Professors,  or  Assistant  Professors,  viz. : — 

A Major  or  Captain,  Professor  of  Applied  Descriptive  Geometry. 

A Major  or  Captain,  Professor  of  Astronomy,  Physical  Geography,  and 
Statistics. 

A Major  or  Captain,  Professor  of  Geodesy  and  Topography. 

A Major  or  Captain  of  Engineers,  Professor  of  Fortification. 

A Mujor  or  Captain  of  Artillery,  Professor  of  tire  instruction  relative  to  this 
arm. 

A Military  Sub-lntcndant,  Professor  of  Military  Legislation  and  Administra- 
tion. 

A Major  or  Captain.  Professor  of  Military  Art. 

A Captain.  Assistant  Professor  of  Descriptive  Geography ; charged  also  to 
assist  the  Professor  of  Fortification. 

A Captain,  Aaristant  Professor  of  Topography ; charged  also  to  assist  the 
Professor  of  Geography. 

A Major  or  Captain  of  Cavalry,  Professor  of  Equitation;  bo  acts  under  the 
immediate  orders  of  the  Major  of  the  College. 

Two  Lieutenants  or  Second  Lieutenants  of  Cavalry,  Assistant  Professors  of 
Equitation. 

An  Officer  of  Cavalry  of  the  same  rank,  acting  as  Paymaster  to  tire  Biding 
Detachment. 

The  Non-Military  Professors  are : — 

Two  Professors  of  Drawing. 

Two  Professors  of  German. 

A Professor  of  Foncing. 

One  hundred  and  forty-five  horses  are  kept  for  the  use  of  the 
student-officers,  and  eighty-two  men  belonging  to  the  cavalry  to 
look  after  them. 

Both  the  studies  and  examinations  at  the  Staff  School  hold  an 
intermediate  place  between  those  of  the  Polytechnic  and  St  Cyr, 
being  leas  abstract  than  the  former,  and  higher  and  more  difficult 
than  the  latter. 
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CONDITIONS  OP  ADMISSION. — ENTRANCE  EXAMINATIONS. 

The  entrance  to  the  Staff  School  of  Application  in  France  is,  as 
is  the  case  in  all  the  French  military  schools,  by  means  of  a com- 
petitive examination,  or,  rather,  by  the  results  of  three  distinct  ex- 
aminations, and  by  the  selection  of  different  sets  of  successful  can- 
didates. Three  are  taken  from  the  students  leaving  the  Polytechnic, 
who  have  an  absolute  right  -to  the  three  first  places  in  the  Staff 
School,  and  twenty-two  are  selected  from  the  thirty  best  students 
leaving  St.  Cyr,  and  an  equal  number  of  sub-lieutenants  of  the  line 
under  twenty-five  years  of  age,  if  so  many  present  themselves. 
The  sub-lieutenants  must  have  one  year  of  servico  in  that  rank,  and 
they  must  make  known  their  request  to  be  allowed  to  compete  for 
admission  to  the  Staff  School  to  tho  Inspector  General,  and,  tlirough 
him,  to  tho  Minister  of  War.  It  should  be  added,  that  their  num- 
ber is  generally  extremely  small. 

The  usual  number  of  young  officers  admitted  yearly  to  the  school 
in  time  of  peace  is  twenty-five,  but  this  number  is  sometimes  con- 
siderably exceeded,  and  we  found  no  less  than  ninety  present.  The 
three  Polytechnic  students  select  the  Staff  School  after  their  final 
examination,  and  the  St.  Cyr  students  make  known  their  desire  when 
the  whole  are  examined  by  a Board  of  Examiners,  and  the  thirty 
best  arc  then  selected  as  competitors  for  admission  into  the  Staff 
School  of  Application. 

The  sub-lieutenants  also  repair  to  St.  Cyr,  where  they  arc 
examined  separately  by  the  same  examiners  who  have  just  con- 
ducted the  examination  of  the  St.  Cyr  students,  and  in  the  same 
subjects. 

Their  marks  or  credits  are  then  compared  with  those  of  the  St. 
Cyr  pupils;  and  the  relative  position  of  the  two  sets  of  candidates 
is  ascertained,  and  tho  list  of  those  to  be  admitted  to  the  School  of 
Application  determined  accordingly. 

These  examinations  take  place  before  a Commission  of  Officers, 
composed  of, — 

A Lieutenant-General  President,  appointed  by  tho  Minister  of  War. 

The  Director  or  Chief  of  the  Dc-p6t  do  la  Guerre. 

The  Commandant  of  the  8c-hool  of  Application. 

Pour  Colonels  or  Lieutenant-Colonels  of  the  Staff,  appointed  by  the  Minister 
of  War. 

A Field  Officer  chosen  from  among  tho  Officers  employed  at  the  Dhpit  de  la 
Guerre,  as  permanent  Secretary. 

This  Commission  is  also  charged  with  drawing  up  and  proposing 
regulations  for  the  approval  of  tho  Minister  of  War  concerning  the 
interior  organisation  and  the  course  of  study  to  be  followed  in  the 
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school,  and  to  make  changes  in  the  programmes  for  admission  and 

for  leaving  the  school. 

A very  detailed  account  of  the  subjects  of  the  entrance  examina- 
tion is  drawn  out,  and  inserted  in  the  Journal  Militaire,  and  the 
Afoniteur  every  year.  The  following  are  the  subjects : — 

(1.)  Trigonometry  and  Topography. 

<2.)  Regular  Topography — the  measuring  of  plane  surfiicos  and  leveling. 

(3.)  Irregular  Topography,  Plane  Trigonometry. 

(4.)  Military  Art  and  History,  including— 

(a.)  History  of  Military  Institutions  at  the  chief  periods. 

(5.)  Present  composition  of  the  French  army. 

(r.)  Organization  of  an  army  in  the  field. 

(d.)  History  of  some  of  the  most  mcmorablo  campaigns,  as  those  of 
1796 — 97  in  Italy,  and  of  1805  and  1809,  In  Germany. 

(5.1  Artillery  and  Scionco  of  Projectiles. 

(0.)  Field  Fortification  and  Castrometation. 

(7.)  Permanent  Fortification. 

(fl.)  Military  Legislation. 

(9.)  Military  Administration. 

S10.)  Manoeuvres.  • 

11.)  German  Language. 

12.)  Drawing. 

The  marks  assigned  and  the  influence  allowed  to  each  of  these 
subjects  arc  the  same  as  those  given  in  the  final  examination  at  St 
Cyr.  The  entrance  examination  places  the  students  in  order  of 
merit 

TTIE  8TUDII8. 

All  the  details  of  the  teaching  are  in  the  hands  of  a Council  of 
Instruction,  similar  to  that  of  the  Polytechnic,  and  consisting  of  the 
General  Commandant  (President,)  the  Director  of  Studies,  and  three 
Military  Professors,  appointed  yearly  by  rotation.  Other  profes- 
sors and  assistant  professors,  or  officers  of  the  staff  of  the  school, 
may  be  called  in  to  assist  the  Council,  but  (except  in  deciding  the 
list  at  an  examination)  they  have  no  votes. 

This  council  does  not  interfere  directly  with  the  administration, 
the  common  work  of  the  school.  It  draws  up,  indeed,  the  list  of 
lectures,  making  any  alterations  in  them,  or  in  the  books  to  be  used 
which  may  seem  from  time  to  time  desirable.  But  the  officer  ac- 
countable for  the  daily  working  of  the  school  is  the  Director  of 
Studies.  His  functions  appeared  to  us  to  bring  him  into  more  con- 
stant connection  with  the  pupils  than  was  the  case  with  the  director 
of  the  Polytechnique.  In  all  the  schools  the  General  Commandant 
and  the  Director  of  Studies  live  in  the  establishment ; but  at  the 
Ecole  d'  Application  and  at  St.  Cyr  the  director  “examines  the 
methods  of  teaching,  and  proposes  to  the  Council  of  Instruction 
any  modifications  or  improvements  which  may  raise  or  quicken  the 
instruction.  lie  inspects  the  work  of  the  student-officers,  both  in 
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and  out  of  tho  school.  lie  keeps  a register  of  the  marks  given  by 
the  professors,  and  at  the  end  of  every  three  months  brings  the  sum 
of  them  before  the  General  Commandant  in  a detailed  report.”  In 
fact,  his  school  functions  are  not  modified,  as  at  the  Polytechnic,  by 
a body  of  ablo  professors. 

As  already  stated,  there  aro  fifteen  professors,  without  reckoning 
those  of  equitation,  and  thirteen  of  them  are  officers ; but  the  sys- 
tem of  Repititeure,  which  we  have  seen  so  influential  at  the  Poly- 
technic, docs  not  exist  here. 

The  hours  of  work  are,  in  summer,  >.  t.  from  May  to  November, 
from  six  to  five,  and  in  winter  from  eight  to  five,  with  the  exception 
of  one  hour  for  breakfast  and  one  hour  for  (tude  lihrr,  which  ap- 
pears to  mean  very  little  indeed.  From  seven  to  nine  hours  daily 
may  be  taken  as  the  amount,  but  (as  is  tho  case  with  most  French 
schools)  there  is  a constant  change,  not  only  in  the  subjects  taught 
but  in  part  of  the  work  being  out  and  part  in  doors,  some  really 
head  work,  much  purely  manual  There  docs  not  appear  to  be  the 
same  intense  application  as  at  the  Polytechnic ; indeed,  the  work  foT 
three  months  in  the  year  is  almost  entirely  in  the  open  air,  consist- 
ing in  making  plans  and  military  sketches,  either  in  the  neighbor- 
hood of  Paris  or  in  the  more  distant  parts  of  the  country ; eight 
months  are  devoted  to  the  in-door  studies,  one  month  to  the 
examinations. 

The  in-door  studies  are  entirely  conducted  in  the  halls  of  study 
(Salles  (Titude,)  in  each  of  which  we  found  parties  of  twelve  or 
fifteen  students  seated.  They  are  inspected  constantly  by  tho  di- 
rector or  some  of  the  professors.  None  of  the  regular  work  may  be 
done  in  private.  It  seems  everywhere  a fixed  belief  in  the  French 
Military  Schools  that  very  much  would  be  done  idly  and  ill  if  done 
iu  private.  This  presents  a striking  contrast  to  the  feeling  on  the 
subject  in  England. 

The  severer  and  preparatory  studies  of  mathematics  arc  supposed 
to  have  been  completed  prior  to  entrance  into  tho  Polytechnic  or 
St.  Cyr.  Some,  however,  of  the  studies  of  applied  science  occupy 
considerable  time  at  the  School  of  Application. 

The  following  analysis  will  show  the  time  assigned  to  each 
branch : — 

1.  Astronomy  occupies  hours  weekly  for  tho  pupils  of  the  (list  year;  after- 
wards it  ceases  entirely. 

1.  To  Applied  Derrriptive  Geometry  a good  deal  of  time  is  given,  bnt  still 
only  by  the  pupils  of  the  first  year.  l‘i  hours  a week  arc  spent  upon  it  in  the 
first  half  year,  10  in  tho  second. 

3.  Military  Typography  occupies  about  1(4  hours  in  the  first  year,  6 in  the 

second.  11  * { ■ '.  ** 
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4.  A pxid  deal  ofttae  Is  devoted  to  Field  ForUficatwns.  The  junior  ffiriskm, 
it  is  true,  only  begin  it  in  their  second  half  year  of  study,  And  then  only  work 
At  it  for  If  hours  weekly.  But  the  senior  division  are  occupied  4f  hours  weekly 
in  their  first  half  year,  and  If  hours  in  their  second. 

8.  Tht  Study  of  JM.tary  Administration  and.  Legislation  is  begun  immediately 
upon  entrance.  It  occupies  during  both  years  If  hours  weekly. 

6.  Lectures  on  Military  Art  and  Tadics  are  also  given  for  If  hours  weekly 
during  both  years,  and  after  hearing  these  lectures  the  students  are  occasionally 
required  to  write  a military  memoir  on  a campaign,  descriptions  of  reconnais- 
sances, or  of  fields  of  battle,  and  to  make  sketches  of  ground  with  accompany- 
ing reports.  This  course  was  noted  by  General  Foils,  the  director  of  the  school, 
as  defective,  on  the  ground  that  it  was  too  difficult  to  find  a teacher  for,  or  in- 
deed to  teach  military  art;  and  he  thought  that  lectures  on  military  history,  or 
such  works  as  Napoleon's  Memoirs,  would  be  more  useful  to  the  pupils. 

1.  Drawing  occupies  throughout  4f  hogrs  weekly,  and  great  attention  is  be- 
stowed upon  it.  We  were  shown  a largo  number  of  works  done  by  the  young 
officers  of  the  school.  To  enumerate  some  of  the  most  Important — there  were 
specimens  of  objects,  with  shadows;  perspective  of  the  exterior  and  interior  of 
buildings,  with  shadows;  perspective  views  of  country;  macliincry  drawings, 
plan,  section,  and  elevation ; in  fortification,  a plan  of  comparison  of  a portion 
of  ground  with  proposed  field-works  for  defense;  military  bridges;  reconnsis- 
sancc,  and  memoir  of  a route,  with  accompanying  notes  and  sketches,  doue  both 
on  foot  and  on  horseback;  plan  of  a portion  of  country  made  with  a compass 
by  parties  of  ten,  under  the  direction  of  a Captain  (for  this  the  trigonometrical 
poiuta  aud  distances  were  Airuialied,  and  it  was  filled  up  by  a minor  triangula- 
tion:) plan  of  a field  of  battle,  made  without  points;  and  a description  of  the 
battle.  i • 

These  drawings  were  mostly  executed  with  great  care,  and  we 
were  told  that  the  course  was  fully  as  much  as  the  student  could 
accomplish  in  two  years.  Some  parts  of  it  arc  done  entirely  in  the 
Sails  d' etude  ; sketches  are  made  on  horseback  in  the  neighborhood 
of  Paris,  always  under  the  direction  of  the  professors,  others  again 
at  gTeat  distances,  such  as  one  at  Biarritx  last  year,  and  the  one  on 
which  the  pupils  are  to  be  engaged  this  year,  is  the  line  of  opera- 
tions of  Wellington  from  the  Spanish  frontier  to  Toulouse.  The 
two  last  kinds  of  work  are  roughly  sketched,  and  finished  at  Paris, 
These  summer  occupations  scent  to  stand  in  place  of  vacations,  of 
which  there  are  none. 

(1.)  To  Fencing,  three  hours  s week  are  given  throughout 

(2.)  To  the  Oavalry  Drill  two  hours  weekly  in  the  first  division.  It  is  re- 
placed  by  In  fantry  IMll  in  the  second. 

The  studios  which  none  but  the  senior  division  pursue  are, — 

(1.)  Artillery  studies,  which  occupy  44  hours  weekly. 

(2.)  Geography,  meaning  chiefly  the  military  geography  of  s country,  with  a 
few  lectures  on  statistics  and  political  economy  ; these  take  14  hours  weekly, 

(8.)  Geodesy , or  trigonometrical  surveying,  also  for  14  hours. 

The  only  strictly  literary  occnpation  is  the  study  of  Gorman  for 
about  three  hours  per  week  during  the  whole  time.  We  were  told 
that  a large  proportion  of  the  pupils  unite  among  themselves  to 
learn  English  privately,  hut  no  public  course  is  given. 
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TUI  EXAUIXAT10KS. 

The  students  bare  two  examinations  to  go  through  in  each  year; 
the  first  commencing  about  the  first  of  Juno,  the  last  in  November, 
and  each  of  the  first  year’s  examinations  is  held  before  a jury  con- 
sisting of — 

(1.)  The  General  Commandant,  or  the  Director  of  Studies ; President. 

(X)  The  Professor  of  the  Course  examined  in. 

(3.)  Two  Officers  appointed  by  the  Council  of  Instruction. 

The  last  examination  in  each  year  is,  of  course,  the  most  import- 
ant, inasmuch  as  the  passage  from  the  Second  or  Junior  to  the  First 
or  Senior  Division,  and  in  part  from  the  Senior  into  the  Staff  Corps, 
is  regulated  by  the  results  of  these  examinations ; and  the  value 
allowed  to  the  last  examination  in  each  year  is  just  double  of  that 
assigned  for  the  examinations  in  June. 

The  examinations  of  the  first  year  arc  confined  to  the  subjects  of 
study  followed  during  that  year,  viz. : — 

Descriptive  Geometry,  Astronomy,  Topography,  Artillery,  Forti- 
fication, Military  Art  and  Administration,  Gemuui,  Drawing,  Regis- 
ter of  Notes  and  Memoranda. 

The  professors  and  members  of  the  jury  are  directed  rigorously 
to  conform  themselves  to  the  following  scale  as  regards  the  marks  or 
credits  they  award  for  the  oral  answers,  graphical  representations,  4c. 

0 to  A bad. 

5 to  10  passable. 

10  to  13  fair. 

14  to  18  good. 

19  to  20  very  good. 

The  Co-efficients  of  influence  of  the  various  studies  of  the  first 
year  are  as  follows : — 


Descriptive 

Geometry," 

Astronomy, 


Theory, 4' 

Geographical  Representation,.  3 

Drawing  of  ( Memoir 1 

Machines,  j Drawing, 1 

Theory 4 

Graphical  Representation, ....  1 


Sutdivuion  ofUic  Co-effielanUaf 
U>*  Graphical  Representation*. 


Topography  j R^pregentation, ....  0 | 10 

Artillery,  4 

Fortifica- 
tion. ... 


thej 

Xihe  U 


Military  Art 


Theory, 4 

- Graphical  Representation, ....  2 ■ 

Memoirs, 2 

Theory, 4 

( On  various  ques- 

Memoirs,  •<  tin  ns, 1 

( On  surveys, 2. 


' Survey  with  com 

P«*>. 

Rapid  sketch... 
Itinerary  of 
first  surrey, 
Itinerary  of 
second  survey,  J 
First  Topographi- 
cal Drawing, ...  4 
Second,  with  re- 
lief,  t 

Third,  on  the 

scale  »f  •>!«»  * 


1-6 


Total, _ 43 

Amount  carried  forward, 
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Subdivision  of  lh«  Co-cflicieoU  of 
43  i he  Graphical  Representation*. 


4 

2 

1 * . . 

1 

2 j Riding, 1 j 

2 ( Hippology, 1 

•Total, 60 

As  soon  as  the  examinations  are  concluded,  the  Council  of  In- 
struction prepares  a provisory  classified  list  of  the  students,  made 
out  in  order  of  merit  from  the  credits  or  marks  awarded  by  the  Ex- 
amining Jury  in  connection  with  the  above-mentioned  co-efficients 
of  influence,  in  a similar  manner  to  that  already  explained  in  the 
account  of  the  Polytechnic  School,  the  student  with  the  largest 
numerical  credit  being  placed  at  the  head  of  the  list. 

This  provisory  list  is  submitted  to  the  Consulting  Committee  of 
the  Staff  Corps  for  transmission  to  the  Minister  of  War. 

In  order  to  pass  from  the  Second  or  Junior  into  the  First  or  Senior 
Division,  every  Student  Officer  must  have  obtained  the  following 
marks  or  credits  from  the  Jury,  vix. : — 

In  Astronomy  and  Geometry,  Bix  out  of  twenty  in  each. 

In  all  other  branches  of  theoretical  instruction,  four  out  of 
twenty. 

In  the  classification  of  the  graphical  representations  in  topogra- 
phy, a mean  of  eight  out  of  twenty,  and  in  each  of  the  other  courses 
a mean  of  six  out  of  twenty ; and  as  the  general  result  of  his  vari- 
ous works  and  of  his  examinations  (the  mean  of  the  year  being 
combined  with  the  number  obtained  before  the  jury  in  the  propor- 
tion adopted  by  the  Council  of  Instruction,)  he  must  have  obtained 
a number  of  credits  equal  to  one-half  of  the  maximum  (1,200.)* 

Every  Student  Officer  who  in  his  oral  examination  before  the 
Jury  has  failed  in  obtaining  the  minimum  stated  above  is  subjected 
to  a fresh  proof  before  the  Consulting  Committee  of  the  Staff 
Corps,  and  if  this  is  not  favorable  to  him  he  ceases  to  belong  to  the 
school,  and  must  return  to  his  regiment,  unless  such  failure  can  be 
attributed  to  an  illness  of  forty-five  days,  in  which  case  he  may  be 
pennitted  to  double  his  first  year’s  course  of  study. 

If  the  second  proof  be  favorable  ho  is  retained  at  the  school,  but 

* Tli, re  nun  be  aona  error  la  tho  printed  rofulaiuaia  on  Uw  uitycct. 


Amount  brought  forward, 

Military 
Admin- 
istration, 

Manoeuvres, 

German, 

Drawing, 

Keeping  of  Memorandum  Books, . . . 
Conduct  and  Discipline, 

Biding  and  Knowledge  of  tko  Horse, 


( Theory,  . 
| Memoirs, 
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placed  at  the  bottom  of  the  classified  lists  prepared  by  the  Council 
of  Instruction. 

The  co-efficients  of  influence  for  the  second  year  are — 


Geography 

and 

Statistics, 


Geodesy 
and  To- 


I Theory 4 

i Memoir, 1 


j Theory,. 


pography,  ( GeoS™Phical  Representation,  6 


( Theory, 4 

Artillery,. . -j  Graphical  Representation, ...  3 
( Memoirs, 1 


. 10 


H 


6 


Fortifies- 


Military 

Admin- 

istration, 


Military  Art 


Theory, 4 

Graphical  Representation, ...  3 
Memoir  on  a Fortified  Place,  21 
Memoir  on  a Project  of  Field 
Fortification, 11 

Theory, 4 

Theory, 4 

Memoir  on  various  questions 
comprised  in  drawing  up  a 

memoir, 2 

Memoir  on  the  survey  with  a 
Compass,  or  sketch  recon- 
naissance,   2 


SeMiruion  of  the  Co-eSlcient»  of 
tie  Utaphieol  Representation*, 


Surrey  with  tho 
Compass,.-  <•••  1 

Reconnaissance,  , 11 
Itinerary  of  the  j 
first  surrey, . . 
Itinerary  of  tho 
reconnaissance 
Drawing  of  a For- 
tresa  and  its  En- 
virons,   11 

Reduction  of  the 

Drawings, 

f First  Drawing  of  a 
Military  Bridge, 
Second  ditto, . . 
Breaching  Battery 
Drawing  of  Artil- 
lery Carriage,.. 


* 


( Defilement, 1 

11  - Project  of  Forti- 
i fication, 2 


Manoeuvres,  7.  3 

German, ' 4 

Drawing, 2 

Keeping  of  Note  Books, 1 

Conduct  and  Discipline, * 1 

Riding  and  Knowledge  of  the  Horse, 3 1 Art,'.!  1 |3 


Total,. 


60 


The  examinations  of  the  Btndents  of  the  Senior  or  First  Division 
is  made  in  a similar  manner  to  that  already  described  for  the  Junior 
Division,  but  after  they  are  concluded,  and  prior  to  these  students 
being  admitted  into  the  Staff  Corps,  they  are  subjected  to  another 
examination  before  the  Consulting  Committee  of  the  Staff  Corps, 
consisting  of — 

3 Generals  of  Division  on  the  Staff. 

3 Generals  of  Brigade. 
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5 Colonel*  of  the  Staff. 

6 Lieutenant-Colonels,  including  the  Secretary. 

The  professors  belonging  to  the  school  may  be  called  in  to  assist 
at  this  examination,  and  when  it  is  concluded  the  Consulting  Com- 
mittee proceeds  to  the  definitive  classification  of  the  Student  Offi- 
cers of  the  First  Division  by  causing  the  following  documents  to  be 
placed  before  them,  viz. : — 

The  register  of  the  notes  of  each  Student  Officer. 

Tablet  of  the  value  of  their  work ; the  classified  list  of  passage 
to  the  First  Division,  and  tho  provisionary  list  for  leaving,  recently 
prepared  by  the  Council  of  Instruction.  The  numerical  credits  ob- 
tained in  these  two  classifications  are  added  (each  sum  being  halved) 
to  the  definitive  classification  prepared  by  the  committee.  The 
total  is  divided  by  two,  in  order  not  to  exceed  the  regulated  limit  of 
1,200  credits  for  the  maximum. 

Every  Student  Officer  who,  in  this  examination  for  leaving,  has 
not  obtained  the  half  of  tho  maximum  number  of  numerical  credits 
is  considered  to  be  inadmissible  to  tho  Staff  Corps. 

This  classified  list,  prepared  by  the  Consulting  Committee  of  the 
Staff  Corps,  fixes  the  position  of  the  Stndent  Officers  in  order  at 
merit,  and  according  to  this  order  of  merit  they  enter  the  Staff  Corps. 

The  committee  reports  to  the  Minister  of  War  the  names  of  the  \ 
Stndent  Officers  that  are  not  eligible  for  the  Staff  Corps. 

The  first  two  or  three  places,  we  were  told,  are  always  remembered 
as  marks  of  distinction,  but  the  honor  does  not  descend  lower,  as 
in  the  intense  competition  of  the  Polytechnic. 

Stndcnts  belonging  to  the  First  Division  may  also  be  permitted 
to  doable  the  second  year’s  course  of  study  on  account  of  illnesa ; 
but  in  no  case  can  an  officer  be  permitted  to  remain  more 
three  years  at  the  school. 
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The  College  or  Prytanie  Mililaire  appears,  in  point  of  studies, 
to  differ  from  the  schools  that  have  just  been  described,  chiefly 
in  its  having  only  one  department  for  the  elder  pupils,  the  scien- 
tific, with  merely  occasional  subsidiary  lessons  in  grammar  and 
literature. 

The  institution  is  a school  for  boys  between  the  ages  of  ten  and 
eighteen ; no  one  under  ten  or  above  twelve  years  old  can  be  ad- 
mitted : and  no  one  can  commence  a new  course  at  the  school  after 
completing  his  eighteenth  year. 

The  prescribed  instruction  comprise  the  following  courses : — 

Humanities  (Latin,  4c.) 

History  ami  Geography. 

German. 

Mathematics. 

Physical  Sciences. 

Natural  History. 

Figure  Drawing. 

Linear  Drawing. 

And  the  general  object  of  the  courses  is  to  qualify  the  pupils  to 
pass  the  examination  for  the  degree  of  Bachelor  of  Science. 

The  pupils  also  go  through  military  and  gymnastic  exercises,  and 
leant  to  swim. 

The  school  is  under  military  discipline,  is  governed  by  a general 
officer  of  the  staff  corps  or  a colonel  in  active  service,  as  command- 
ant and  director  of  studies,  and  by  a lieutenant-colonel  or  major, 
with  the  title  and  functions  of  second  in  command  and  sub-di- 
rector.  In  addition  there  are  four  officers,  twenty-threo  professors 
and  teachers,  and  eighteen  rtpetitcurs. 

The  yearly  charge  for  paying  pupils  is  850  francs,  and  the  cost 
of  outfit  about  500  francs;  but  there  are  400  free  and  100  half-free 
places  (400  bourses  and  100  demi-bourses)  granted  by  the  state  in 
favor  of  the  sons  of  officers,  the  order  of  preference  being  regulated 
as  follows,  those  who  are  orphans  on  both  sides  having  the  first 
claim,  and  those  who  have  lost  their  father,  the  next : — 
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1.  Those  whose  fathers  have  been  lulled,  or  have  died  of  wounds  received  in 
action. 

2.  Those  whose  fathers  have  died  in  the  service,  or  after  retiring  on  a pension. 

3.  Sons  of  fathers  who  have  been  disabled  in  consequence  of  wounds  received 
in  action. 

Sons  of  non-commissioned  officers  or  of  private  soldiers  who 
have  been  killed  or  have  been  disabled  in  action,  who  have  been 
placed  on  the  retired  list,  or  have  been  discharged  after  twenty 
years’  service,  may  also  bo  admitted,  as  a special  mark  of  favor. 

The  candidates  undergo  an  examination,  not,  however,  for  the 
purpose  of  competition,  but  merely  to  show  that  they  are  qualified 
to  enter  the  classes. 

The  school  is  inspected  annually  by  a general  officer  sent  by  the 
war  department,  as  also  by  an  officer  of  the  commissariat.  There 
is  no  sort  of  engagement  or  expectation  that  the  pupils  should  enter 
the  military  service.  The  nature  of  the  studies  holds  out  some  in- 
ducement to  them  to  compete  for  admission  at  St.  Cyr  or  the  Poly- 
technic; and  in  the  examination  for  entrance  at  St,  Cyr,  it  is  stated 
that  the  sons  of  military  men  have  the  privilege  of  being  raised 
fifteen  places  in  the  list  of  the  order  of  merit.  An  officer’s  or  sol- 
dier’s son  from  La  Fleche  would,  in  case  of  300  candidates  being  ad- 
mitted to  St  Cyr,  be  able  to  claim  admission,  if  he  came  815th  on 
the  list,  to  the  exclusion  of  the  candidate  who  stood  300th. 


8CH00L  OP  MUSKETRY. 


Tire  School  of  Musketry,  formed  by  the  Ministerial  Order  of  29th 
March,  1842,  was  only  intended  at  first  to  supply  instructors  to  the 
ten  battalions  of  Chasseurs  who  were  armed  with  rifles.  Tho  re- 
sults of  its  establishment  were,  however,  found  so  valuable,  that  the 
benefits  of  the  instruction  it  afforded  were  by  degrees  extended  to 
the  whole  army. 

In  1845,  the  Due  d'Aumale,  who  had  taken  a special  interest  in 
the  improvement  of  fire-arms  and  the  better  instruction  of  the  sol- 
dier in  their  use,  was  nominated  Inspector-General  of  Schools  of 
Musketry.  Besides  the  chief  school  at  Vincennes,  others  were 
formed  in  the  principal  garrisons;  and  eventually  a regimental 
School  of  Musketry  was  established  in  every  regiment  of  infantry. 

Some  changes  have  been  made  in  the  system  established  under 
the  Duke.  Hie  School  of  Musketry  at  Vincennes  has  only  been 
regularly  organized  on  its  present  footing  since  1852.  A portion 
of  the  fortress  affords  the  accommodation  required  for  the  theoret- 
ical instruction,  while  the  Polygon  offers  admirable  facilities  for 
practical  instruction  and  target  practice. 

The  Staff  of  the  School  consists  of, — 

A Commandant,  a Lieut.-Colonol  of  Infantry. 

An  Instructor  in  Musketry,  a Major  of  Infuntry. 

A Professor,  a Captain  of  Artillery. 

An  Assistant  Prolessor,  a Captain  of  Artillery. 

A Sub-Instructor  in  Musketry,  a Captain  of  Infantry. 

Each  regiment  sends  an  Officer  (a  Sub-Lientennnt  or  a Lieuten- 
ant) to  Vincennes,  to  go  through  the  course  of  instruction.  The 
course  commences  on  tho  1st  of  March,  and  lnsts  four  months. 
Two  hours  a day  three  times  a week  are  devoted  to  lectures  on  the 
construction  and  use  of  fire-arms,  and  tho  theory  of  projectiles. 
Each  officer  is  required  to  complete  a certain  number  of  drawings 
of  the  separate  parts  of  arms.  At  the  termination  of  tho  course, 
certificates  are  given,  and,  if  favorable,  go  towards  tho  officer’s 
claim  to  be  promoted  “ au  choix." 

We  wore  conducted  over  the  rooms  of  the  fortress  set  apart  for 
the  school  by  the  officer  charged  with  the  Theoretical  Instruction 
(Captain  Fevre,  of  the  Artillery.)  They  consist  of  a large  paved 
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room,  where  the  officers  perform  their  small-arm  excrciso  in  bad 
weather ; of  the  study-room,  in  which  the  drawings  are  executed ; 
of  a lecture-room  or  amphitheater ; of  the  library,  chiefly  supplied 
with  technical  works  on  arms ; and  of  a model-room,  containing  a 
very  good  collection  of  French  and  foreign  arms,  and  of  portions 
of  arms,  to  illustrate  the  lecturos.  There  arc,  besides,  private  rooms 
for  the  instructors,  and  a room  for  the  orderlies.  On  the  ground 
floor  a small  forge  has  been  fitted  up  for  the  purpose  of  giving  prac- 
tical instruction  in  some  of  the  details  of  the  manufacture  of  arms. 

To  produce  accurate  marksmen  is  not  the  only  object  of  the 
School  of  Musketry.  Its  staff  may  be  considered  a description  of 
standing  committee,  to  whom  inventions  in  arms  and  ammunition 
are  submitted,  to  have  their  qualities  practically  tested.  On  the 
day  of  our  visits  experiments  on  the  relativo  merits  of  three  forms 
of  balls  were  being  carried  on,  which  we  witnessed. 

Quitting  the  fortress  by  a bridge  over  the  ditch,  in  an  angle  of 
which  the  Due  d’Enghicn  was  shot,  we  entered  on  the  Polygon  or 
practice  ground.  In  a few  minutes  two  detachments  of  troops,  one 
from  the  Chasseurs  de  Vincennes,  the  other  from  the  20th  regi- 
ment of  the  line,  arrived  and  took  up  their  ground  in  front  of  the 
practice  butts.  Of  the  balls  between  which  comparisons  were  to 
be  made,  one  was  proposed  by  M.  Mini6,  who  was  himself  present, 
another  by  M.  Nesslcr,  the  third  was  named  the  ball  “ de  la  garde." 
There  were  six  targets  in  line  in  front  of  the  butt ; the  Chasseurs 
fired  at  three  of  them,  and  the  20tli  regiment  at  the  other  three. 
A trench  runs  along  parallel  to  the  butts,  and  at  a few  yards  in 
front  of  them.  The  line  of  targets  is  in  the  space  between  the 
trench  and  tho  butts.  The  trench  gives  cover  to  the  range  party, 
one  of  whom  is  stationed  opposite  to  each  target,  in  a rude  recess 
cut  into  the  side  of  tho  trench,  to  afford  shelter  in  wet  weather. 
Each  time  a target  is  struck,  the  man  opposite  to  it  raises  his  ban- 
derol, which  is  then  seen  by  the  firing  party,  and  acknowledged. 

The  trench  is  continued  to  some  distance  beyond  the  butts,  and 
is  there  met  by  another  trench  at  right  angles  to  it ; so  that  one 
may  go  up  from  the  firing  party  to  the  range  party  without  any  risk. 

On  the  cessation  of  the  firing,  the  officer  in  command  of  tho 
range  party  numbered  the  hits  in  each  target.  He  marked  sepa- 
rately tho  hits  where  the  balls  had  arrived  sideways  (shown  by  the 
form  of  the  perforation,)  a very  important  consideration  in  com- 
parative experiments  with  oblong  balls. 

Prizes  and  honorable  mentions  are  bestowed  annually  on  the  best 
shots.  The  number  of  tho  regiment  and  the  names  of  the  men 
thus  distinguished  arc  inserted  in  the  official  military  journal. 
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I.  IMPERIAL  MILITARY  SCHOOL  OP  APPLICATION  OP  MEDICINE  AND  PHARMACY 
AT  PARIS. 

V * ^ 

This  school,  which  is  located  at  Paris,  at  the  military  hospital  of 
Val-de-Gr&ce,  is  under  the  control  of  the  Minister  of  War.  Its 
design  is  to  introduce  the  pupils  in  the  medical  sendee  of  the  army 
to  an  actual  exercise  of  their  skill,  to  complete  their  practical  educa- 
tion, and  make  them  acquainted  with  the  regulations  which  govern 
the  army  in  its  relation  to  the  sanitary  sendee. 

Admission  to  the  School  of  Application  as  resident  physicians 
and  pharmaceutists,  is  gained  by  passing  successfully  a competitive 
examination.  These  examinations  are  held  at  Paris,  Strasburg, 
and  Montpelier,  at  uncertain  periods,  as  the  wants  of  the  sendee 
may  require. 

For  admission  to  the  examination,  the  candidate  for  employment 
as  resident  physician  must  have  his  name  enrolled  in  a bureau  of 
military  superintendence,  and  satisfy  the  following  conditions : — 1st. 
Be  a native  of  France ; 2nd.  Be  not  above  thirty  years  of  age  at 
the  time  of  the  examination ; 3rd'.  Have  received  the  degree  of  doc- 
tor of  medicine  from  one  of  the  medical  faculties  of  the  Empire ; 
4th.  Be  free  from  any  infirmity  that  disables  from  military  service ; 
and  6tb.  Subscribe  a pledge  of  honor  that  he  will  devote  at  least 
five  years  to  the  military  sanitary  service.  The  candidates  arc  sub- 
jected to  an  examination  in  pathology,  medical  therapeutics,  anato- 
my, and  practical  surgery.  Candidates  for  the  office  of  resident 
pharmaceutist  must  also  be  natives  of  France,  be  not  above  thirty 
years  of  age,  have  a diploma  of  pharmacy  of  the  first  class,  be  free 
from  every  disabling  infirmity,  pledge  themselves  to  at  least  five 
years  service,  and  pass  an  examination  upon  the  materia  mcdica, 
chemistry,  and  pharmacy. 

During  their  continuance  at  the  School,  they  receive  a fixed 
annual  salary  of  2,160  francs,  and  an  allowance  of  500  francs  for 
the  first  expense  of  uniform.  After  spending  one  year  at  the  school 
and  passing  a satisfactory  final  examination,  they  receive  the  brevet 
rank  of  medical  or  pharmaceutical  aid-major  of  the  second  class. 
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There  is  at  Strasburg,  in  connection  with  the  Medical  School,  a 
Preparatory  School,  designed  to  prepare  for  the  degree  of  doctor  of 
medicine  the  pupils  belonging  to  the  sanitary  service  of  the  army. 
It  is  annually  supplied  with  pupils,  who,  without  haring  passed  the 
usual  course  of  matriculation,  are  enabled  to  satisfy  the  conditions 
requisite  for  admission  to  the  first  grade  of  a doctorate.  Every 
pupil  of  the  preparatory  school,  has  the  right  of  admission  to  tlio 
Imperial  Military  School  of  Application. — Decrees  of  13<A  of  Nov., 
1 852,  and  28 th  of  July,  1860;  Acts  of  1 8/A  of  June , and  15th  of 
October,  1859,  and  4th  of  August,  1860. 

U.  IMPERIAL  KAVAL  SCHOOLS  OF  MEDICINE  AND  PHARMACY. 

These  schools,  located  at  Brest,  Toulon,  and  Rochefort,  arc  under 
the  control  of  the  Minister  of  the  Marine ; their  design  is  to  prepare 
sanitary  officers  for  service  in  the  vessels  of  the  imperial  marine. 

The  posts  of  surgeon,  or  pharmaceutist,  of  the  third,  second  and 
first  classes  are  assigned  on  examination,  according  to  order  of 
priority  determined  by  a medical  jury.  For  admission  as  student  in 
these  schools,  after  attaining  to  the  first  grade  of  the  third  class,  it 
is  necessary  to  be  at  least  sixteen  years  of  age,  and  not  above  twenty 
three,  to  produce  a diploma  as  bachelor  of  sciences,  to  prove  French 
nationality,  and  to  be  exempt  from  every  infirmity  that  can  cause 
unfitness  for  the  marine  sen-ice.  Examinations  for  filling  the  vacan- 
cies in  each  school  commence  on  the  1st  of  April,  and  1st  of 
October,  annually. 

The  instruction  is  continuous.  The  libraries,  cabinets  of  natural 
history,  the  botanical  gardens,  anatomical  theaters,  chemical  labora- 
tories, cabinets  of  natural  philosophy,  are  at  the  disposition  of  the 
students.  The  candidates  admitted,  receive  cards  of  membership. 
They  are  required  to  pay  tho  treasurer  of  the  library  a sum  of  50 
francs,  which  is  devoted  to  its  maintenance. — Ordinance  of  11th 
July,  1835,  and  15th  May.  1842. 
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This  school,  located  at  the  Road  of  Brest,  on  board  the  ship  “La 
Borda ,”  and  under  the  control  of  the  Minister  of  the  Marine,  is 
designed  for  the  instruction  of  youth  destined  for  the  corps  of  state 
naral  officers.  Candidates  arc  admitted  to  this  school  after  a public 
examination,  which  occurs  annually.  For  admission  to  the  examina- 
tion, they  must  prove  ; 1st.  By  the  production  of  tho  records,  that 
they  are  French  by  birth  or  naturalization,  and  that  on  the  1st  of 
January  of  the  year  of  the  examination,  they  were  at  least  fourteen 
years  of  age,  and  had  not  passed  the  maximum  of  seventeen  years ; 
2d.  By  the  certificate  of  a physician,  that  they  have  been  vaccinated, 
or  have  had  the  small-pox,  and  that  they  have  no  infirmity  that 
disables  them  from  the  performance  of  marine  duty. 

The  matriculation  of  the  candidate  is  effected  between  the  1st 
and  24th  of  April,  at  the  prefecture  of  the  department  in  which  the 
domicil  of  the  family  is  located.  The  examination  is  made  at  the 
principal  office  for  examination  nearest  to  that  domicil,  or  to  the 
college  where  he  has  been  educated;  the  choice  as  regards  the 
plnce  of  examination  must  be  made  known  at  the  time  of  matricu- 
lation. 

There  is  required  for  admission  into  the  school,  a knowledge  of 
arithmetic,  algebra,  geometry,  plane  trigonometry,  applied  mathe- 
matics, natural  philosophy,  chemistry,  geography,  the  English 
language,  and  drawing,  in  conformity  with  the  course  of  study  pur- 
sued at  the  lyceums.  The  candidates  must  prepare  a French  com- 
position, a translation  from  the  Latin,  an  exercise  in  English,  a 
numerical  calculation  in  plane  trigonometry,  a geometrical  drawing, 
and  the  off-hand  sketch  of  a head.  These  compositions  arc  done  at 
Paris,  and  the  principal  towns  of  the  departments  simultaneously, 
on  the  2nd  and  3rd  of  July.  The  oral  examinations  are  commenced 
at  Paris  on  the  2nd  of  July,  and  repeated  at  the  other  towns  in  suc- 
cession as  previously  announced.  The  oral  examinations  arc  of  two 
grades ; the  lowest  serving  to  determine  whether  the  candidates  arc 
sufficiently  well  prepared  for  admission,  the  higher — to  which  only 
those  are  subjected,  who  have  successfully  passed  the  first — being 
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the  decisive  one,  and  together  with  the  compositions,  determining 
the  final  classification  in  accordance  with  the  order  of  merit. 

The  course  of  study  continues  two  years,  which  are  passed  at  the 
Board  of  Brest  on  the  ship  “ La  Borda."  The  expense  of  board  is 
700  francs,  and  of  the  outfit,  about  600  francs.  A grant  of  the 
whole  or  half  of  the  amount  of  the  expense,  may  be  mado  to  young 
men  without  fortune.  The  insufficiency  of  the  resources  of  a family 
for  the  maintenance  of  a pupil  in  the  school,  must  be  authenticated 
by  a resolution  of  the  municipal  council,  approved  by  the  prefect. 
There  may  also  be  allowed  to  each  beneficiary,  at  his  entrance  into 
the  school,  the  whole  or  the  half  of  his  outfit.  Application  for  this 
assistance  must  be  made  to  the  Minister  of  the  Marine  at  the  matri- 
culation of  the  candidate. 

The  pupils  that  have  passed  the  examinations  of  the  second  year 
in  a satisfactory  manner,  are  known  as  naval  candidates  of  the 
second  class. — Law  of  6 th  June,  1850 — Decree  of  10  Ih  January, 
1856 — AcU  of  Sept.,  1852,  and  1st  January,  1861. 
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Til*  practice  of  gymnastics  is  an  essential  part  of  the  training 
both  of  officers  and  men  in  the  French  army,  and  constitutes  a por- 
tion of  the  regular  exercise  in  every  military  school.  There  are 
also  several  schools  specially  devoted  to  this  department  of  physical 
education,  and  one  styled  the  Imperial  School  of  Military  Gymnas- 
tics at  the  Redoute  de  la  Faisanderie,  part  of  the  fortifications  near 
Vincennes,  may  be  regarded  as  the  Normal  School  for  training  both 
officers  and  privates  in  order  to  act  as  monitors  or  instructors  in 
their  respective  regiments  and  battalions.  The  following  account 
of  the  instruction  given,  is  abridged  from  an  article  in  the  New 
York  Tribune,  under  the  heading,  “How  the  French  and  the  Eng- 
lish make  their  Soldiers.”  The  writer  says  that  Military  Gymnas- 
tics, in  the  form  and  to  the  extent  taught  in  this  school,  is  excln- 
avely  French,  and  is  thought  to  have  an  important  bearing  on  the 
wore  frequent  and  deadly  use  of  the  bayonet  in  future  warfare. 

About  three  hundred  privates  and  officers  compose  the  School  of  Military 
G-mnastics  near  Vincennes,  where  three  professors  of  tho  science  and  art  of 
gymnastics  give  a oourse  of  practical  instruction  for  about  six  months  each  year. 
The  school  is  under  the  same  regulations  as  the  School  of  Musketry — each 
colonel  being  responsible  for  the  instruction  of  his  regiment,  and  tho  lieutenant- 
colonel  directs  tho  application  of  tho  rules  and  regulations. 

L ELEMKNTARY  GYMNASTICS. 

The  gymnastic  exercises  are  divided  into  “elementary  gymnastics,”  and 
“gymnastics  applied,"  that  is,  applied  to  Bpecial  military  purposes.  A general 
progression  regulates  all  tho  exercises. 

The  men  are  dividod  into  three  classes.  Tho  third  class  comprises  all  tho 
recruits.  These  are  exclusively  practiced  in  the  first  lessons  of  elementary 
gymnastics  during  tho  first  fortnight  of  their  enlistment,  and  before  they  pro- 
ceed to  regimental  drill.  The  first  class  consists  of  those  who  are  proficient  in 
the  first  four  lessons  of  the  general  progression ; and  the  second  class,  of  those 
who  are  preparing  for  tho  first  The  first  class  practices  twice  a week ; the 
second,  three  times  a week ; the  third  class  twice  a day,  until  the  men  have 
commenced  their  regimental  drill,  and  then  once  a week.  Each  practice  lasts 
one  hour  and  a half  “ Returns  " are  drawn  up  recording  the  real  and  progress 
of  the  men,  as  in  musketry  instruction ; and  the  captain  Instructor  of  gymnas- 
tics has  to  send  in,  every  month,  to  the  lieutenant-colonel,  similur  returns  as  to 
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the  general  progress  of  the  instruction,  so  that  the  number  of  effectives  of  each 
company  may  be  accurately  known. 

None  but  the  prescribed  exercises  are  permitted  by  the  instructor.  He  must 
never  allow  the  men  to  attempt  any  extraordinary  or  exaggerated  feats,  that 
might  cause  accidents.  His  aim  must  be  to  develop  the  strength,  agility  and 
dexterity  of  the  soldior  by  a wisely  regulated  exertion,  and  Inspire  him  with 
that  self-reliance  which  the  various  occasions  of  his  military  life  may  demand. 
He  must  strivo  to  rouse  his  pluck  and  emulation  by  rendering  the  exercises  as 
agreeablo  and  as  easy  as  possible,  taking  all  necessary  precautions  to  prevent 
him  from  injuring  himself  or  becoming  discouraged.  He  must  never  forget  that 
the  perfect  safety  of  the  soldier  under  training,  the  pleasuro  of  the  various  exer- 
cises, and,  abovo  all,  the  soldier's  own  desire  to  excel,  are  the  first  and  secret 
elements  of  success  in  gymnastics.  Harsh  treatment  must  be  carefully  avoided, 
much  more  anything  like  turning  his  efforts  into  ridicule  when  he  (ails,  or  pun- 
ishing him  for  involuntary  awkwardness.  In  conclusion,  he  must  not  expect 
more  than  regularity,  precision,  and  relative  perfection  in  these  exercises,  to 
which  a military  form  has  been  given  merely  to  facilitate  their  study  and  their 
application  to  the  whole  army. 

The  men  practice  in  their  fatigue  dress,  in  squads  of  ten  or  fifteen,  and  are 
provided  with  belts. 

The  first  exercises  are  intended  to  make  the  body  supple  from  head  to  foot, 
turning  the  head  from  right  to  left,  forward  and  backward,  or  merely  toward 
right  and  left,  bending  the  body,  raising  the  arms  vertically,  with  and  without 
bending  them ; flinging  out  the  right  or  left  arm,  fists  clenched,  and  describing 
a circle  of  which  the  arm  is  the  radius. 

No  soldier  marches  so  easily  as  the  French.  It  is  the  result  of  his  method 
of  learning  to  march.  In  the  moderate  and  quick  cadence  the  foot  comes  flat 
to  the  ground,  the  point  of  the  foot  touching  it  first ; in  the  running  cadence 
the  movement  is  an  alternate  hopping  on  the  points  of  the  feet.  It  is  obvious 
that  this  mode  of  teaching  to  march  must  enable  the  soldier  to  ovoid  the  great 
cause  of  universal  bad  marching  and  walking,  namely,  bringing  the  liool  to  the 
ground,  thus  shaking  the  wholo  body,  especially  the  spine,  and  consequently 
distressing  the  brain  and  lungs.  By  the  great  elevation  of  the  legs  the  soldier 
must  habituate  himself  to  bringing  the  toes  first  to  the  ground,  instinctively,  to 
avoid  the  shock,  especially  in  the  running  cadence.  During  the  practice  the 
soldier  repeats  the  words  “one — two”  as  each  foot  comes  to  the  ground,  in  order 
to  practice  the  lungs  at  the  same  time,  and  also  to  give  a rhythm  to  the  per- 
formance. 

In  order  still  more  to  direct  locomotion  to  the  foro-part  of  the  foot,  so  essen- 
tial to  good  and  easy  marching,  thero  is  the  following  practice: — 1.  Attention. 
2.  Flexion  of  the  lower  limbs.  3.  Commence.  4.  Cease.  At  the  second  com- 
mand the  soldier  brings  both  feet  together,  throwing  the  weight  of  the  body 
forward.  At  the  word  commence,  he  slowly  lowers  his  body  by  bending  his 
hams,  so  that  the  tbiglis  touch  the  calves  of  the  leg,  the  arms  falling  beside  the 
body,  the  weight  of  the  body  being  entirely  thrown  on  the  points  of  the  feet 
He  then  gradually  rises  to  the  erect  position. 

There  is  also  what  is  called  the  “ gymnastic  chain.”  Circles  are  traced  on  the 
ground  contiguously ; the  men  are  posted  in  these  circles,  in  a single  rank,  three 
paces  apart  The  instructor  commands: — 1.  Squad  will  advance.  2.  Double. 
8.  March.  4.  Halt  At  the  first  word  the  soldier  throws  the  whole  weight  of 
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bin  body  on  tbo  right  leg.  At  the  word  march,  he  throws  the  left  foot  smartly 
forward,  tho  leg  slightly  bent,  bringing  the  point  of  the  foot  to  the  ground, 
thirty-nine  inches  from  the  right,  aud  so  in  like  manner  with  the  right,  always 
keeping  the  weight  of  tho  body  on  the  leg  which  feels  tho  ground,  allowing  the 
arms  to  take  their  natural  motion  for  equilibrium.  Tho  first  man  (a  monitor, 
one  of  the  best  trained)  runs  successively  through  all  the  windings  of  the  chain 
of  contiguous  circles  without  stopping ; tho  others  follow,  preserving  the  die* 
tanoe.  When  tho  men  meet  each  other  at  the  intersections  of  the  circles,  they 
shorten  or  lengthen  tho  pace,  so  as  not  to  jostle  each  other,  and  so  that  two 
men  shall  not  pass  by  the  same  interval. 

To  deliver  a thrust  or  a blow  with  the  bayonet,  sword,  or  fist  to  the  best  ad* 
vantage,  requires  training  of  the  subsidiary  muscles,  and  such  scientific  practice 
as  places  the  body  in  the  best  position  to  aid  and  intensify  the  effect.  This  is 
done  by  tho  **  Pyrrhic  Exercise.”  The  command  is: — 1.  Pyrrhic  Exercise  (right 
or  left  limb  forward.)  2.  Ready.  3.  March.  4.  Halt.  At  tho  word  rcadyt 
the  soldier  faces  to.  the  left,  carries  the  right  foot  forward,  tho  heel  sixteen 
inches  from  the  hollow  of  the  left  foot,  tho  right  knee  beut,  the  left  leg  stretched, 
tho  right  arm  extended  forward,  the  fist  clenched,  on  a lino  with  the  shoulder, 
tho  nails  slightly  upward,  the  left  arm  in  a lino  with  tho  left  side  and  but  little 
bent,  fist  clenched,  and  about  six  inches  from  tho  thigh,  the  nails  toward  the 
thigh,  tho  upper  part  of  the  body  inclined  forward,  tho  head  erect,  the  eyes 
looking  to  the  front,  tho  left  shoulder  lowered.  At  tho  word  march,  the  soldier 
straitens  his  body,  bringing  tho  right  heel  near  the  hollow  of  the  left  foot  with- 
out touching  the  ground,  turns  at  tho  samo  time  his  right  forearm,  so  that  de- 
scribing a circle  from  below  upward,  the  fist  lightly  touches  the  right  breast, 
then  flinging  the  fist  smartly  forward,  tho  noils  a little  upward,  and  advancing 
the  right  leg  to  about  twenty-five  inches,  tho  foot  striking  the  ground  with  force, 
or  an  “attack,”  as  we  call  it  in  sword  exercise,  the  upper  part  of  the  body  in- 
clining forward,  the  left  leg  stretched,  the  foot  flat,  tlte  left  arm  turned  outwurd 
and  along  tho  thigh  as  before.  These  movements  are  continued  until  the  words 
“ company — halt”  ore  given,  when  tho  soldier  (iices  to  the  right  and  comes  to 
attention.  Tho  left  arms  are  practiced  in  like  manner,  and  a rhythm  is  given 
to  tho  performance  by  tho  repetition  of  the  numbers  1,  2,  3,  by  tho  soldier. 

A soldier  must  not  be  oasily  knocked  oflT  his  legs ; so  there  are  six  positions 
for  the  practice  devised  to  teach  the  soldier  how  to  maintain  his  equilibrium. 
Ho  stands  alternately  on  the  right  or  left  leg,  bending  tho  other  against  tho 
body  with  his  locked  fingers,  or  he  stands  on  one  leg,  tho  other  bent  behind,  ■ 
or  ho  comes  slowly  to  tho  kneeling  position  and  springs  up  smartly,  flinging  his 
arms  suddenly  above  his  head,  the  nails  turnod  inward,  and  then  comes  to  at- 
tention, or  he  bends  forward  on  ono  foot,  or  backward  in  liko  manner,  and  to 
the  right  or  left,  all  on  one  foot 

The  elementary  development  of  the  muscles  forms  a most  important  part  of 
the  training.  By  word  of  command  the  soldiers  strike  tlieir  breasts  with  the 
right  or  left  fist — strike  out  with  the  right  and  left  as  in  boxing — support  can- 
non balls  in  tho  hand,  ono  or  both  arms  extended,  and  hurl  the  balls  to  a dis- 
tance. They  fling  an  iron  bar,  held  by  tho  middle ; they  support  a heavy  club 
in  every  possible  position,  at  the  shoulder,  boliind  the  back,  one  with  the  left 
hand,  another  with  the  right,  at  nglit-angles,  or  two  together,  one  in  each  hand. 
They  swing  tho  club  horizontally  and  overhead,  or  vertically  and  behind,  or 
round  and  round  the  body. 
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Preparatory  to  leaping,  the  proper  muscles  must  be  taught  their  necessary 
contractions,  and  this  is  done  to  the  words  of  command — “ Simultaneous  flexion 
of  the  legs,"  “ Simultaneous  flexion  of  the  thighs  and  legs,"  whereat  they  hop 
on  the  right  or  the  left  leg  singly,  and  then  on  both  together.  They  are  prac- 
ticed in  advancing  on  the  position  of  kneeling  on  one  leg  alternately,  obviously 
a very  useful  mode  of  progression  for  a skirmisher  in  stealthily  changing  posi- 
tion behind  a low  wall  or  a hedge. 

They  are  taught  to  walk  systematically  on  the  heels  alone  and  on  tiptoe,  and 
to  fling  a cannon  ball  with  the  foot  by  means  of  a strap  attached  to  it.  As 
practico  alone  can  habituate  us  to  the  proper  inclination  of  the  body  in  ascend- 
ing and  descending,  both  these  modes  of  marching  are  carefully  taught,  atten- 
tion being  fixed  to  throwing  the  weight  of  the  body  on  the  point  of  the  feet  in 
the  former,  and  on  the  heels  in  the  latter. 

Their  wrestling  takes  every  shape  and  mode  of  contest.  With  extended 
arms,  the  Angers  interlocked,  the  left  leg  advanced,  they  push  against  each 
other ; or,  holding  each  other  by  the  hands  or  by  the  wrists,  they  pull  against 
each  other ; or,  each  man  holding  his  left  wrist  with  his  right  hand,  the  thumb 
underneath,  seizes  with  his  left  hand  the  wrist  of  his  antagonist,  and  then  at  the 
word  “ wrestle,"  he  pulls  or  pushes  uniformly  or  by  jerks,  to  the  right,  to  the 
left,  forward,  to  the  rear,  upward  and  downward,  striving  to  displace  his 
antagonist. 

Furnished  with  appropriate  handles,  with  a short  cord  attached,  they  pull 
against  each  other,  each  striving  to  drag  his  antagonist  with  one  hand,  then 
with  both  hands ; and  then  three  wrestle  together  in  like  manner,  the  central 
man  pulling  or  resisting  the  outer  two,  or  both  of  these  pulling  against  him  iu 
opposite  directions. 

Then  two  wrestle  in  a sitting  posture.  They  sit,  closing  the  legs,  feet  to  feet 
and  sole  to  sole,  with  the  aforesaid  handle  and  cord  between  their  feet,  and  at 
the  word  of  command  pull  away,  striving  to  raise  each  other.  As  soon  as  one 
is  raised  the  contest  ends,  and  the  victor  holds  the  handle  in  his  left  hand.  The 
instructor  then  makes  all  those  wrestle  together  successively  who  have  won  the 
handle,  until  only  two  remain,  and  then  ascertains  the  strength  of  these  two  by 
a dynamometer,  and  makes  a note  of  it. 

Tlio  last  of  the  elementary  exorcises  are  those  of  traction,  or  drawing  against 
each  other,  holding  on  by  a rope,  either  in  pairs,  or  several  together  pulling 
against  a fixed  point,  which  may  be  a dynamometer,  indicating  the  force  of  the 
combined  pull  resulting,  or  the  men  are  divided  into  two  squads  and  pull  against 
each  other. 

As  most  of  these  exercises  admit  of  a rhythm  or  cadenced  sound  emitted  by 
the  men  themselves,  this  vocal  accompaniment  is  strongly  recommended.  It 
certainly  gives  additional  animation  to  the  scene.  Indeed  the  cultivation  of  the 
voice  is  considered  eminently  essential  in  the  course  of  gymnastics.  Singing 
exerts  a salutary  influence  on  the  chest,  and,  moreover,  it  is  incontestable  that 
it  will  be  the  means  of  powerfully  actiug  on  the  morale  of  the  French  soldier, 
by  teaching  him  songs  of  patriotic  and  martial  import.  The  singing-lesson  at 
which  I was  present  was  particularly  interesting.  The  system  is  one  recently 
invented,  wherein  the  ordinary  notes  are  represented  by  arithmetical  num- 
bers— thus  occupying  about  one-third  of  the  usual  space.  Pointing  by  means 
of  two  cones  to  each  representative  number  is  all  tliat  is  required  by  the  in- 
structor. The  pupils,  about  300  men  and  officers,  intoned  the  notes  with  admi- 
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rable  precision.  When  the  instructor  opened  out  the  canes  they  made  a cres- 
cendo—swelling  to  the  loudest — and  when  ho  closed  them  gradually  it  was  a 
beautiful  diminuendo,  “ in  linked  sweetness  long  drawn  out.”  There  was  then 
sung  a concerted  piece  in  two  parts,  extemporized  by  the  highly-gifted  Com- 
mandant, who  figured  it  on  the  blackboard.  It  was  at  once  most  accurately 
sung — first  and  second  so  admirably  concerted  that  the  whole  seemed  as  it  were 
an  organ  of  human  stops — alto,  tenor,  and  bass  most  harmoniously  blending. 

Such  are  the  elementary  gymnastics  of  the  course. 

IL  APPLIED  GYMNASTICS. 

The  exercises  of  applied  gymnastics  must  bo  directed  with  extreme  prudence. 
Caro  must  bo  taken  by  the  instructor  that  the  emulation  of  the  pupils  should 
not  degenerate  into  a spirit  of  rivalry,  instigating  them  to  dangerous  efforts. 

During  cold  weather  they  must  abstain  from  executing  leaps  that  require  vio- 
lent efforts ; at  all  times  those  who  nre  not  perfectly  disposed  should  not  be 
required  to  leap  at  all.  Carelessness  and  inattention  to  tho  rules  can  alone 
cause  those  accidents  apprehended  in  these  exercises. 

The  dimensions  of  the  obstacles  to  be  leaped  over  must  be  gradually  in- 
creased ; but  no  downward  leap  must  ever  exceed  sixteen  feet — five  meters. 
Such  is  tho  regulation ; but  really  to  leap  down  sixteen  feet  seems  no  small 
matter,  considering  that  tho  height  of  an  ordinary  room — some  ten  or  twelve 
feet — would  make  tho  nerves  tingle  if  we  had  to  leap  down  that  height ; how- 
ever, the  French  soldiers  perform  such  leaps  with  ease,  and  therefore  we  must 
conclude  that  all  Anglo-Saxons  hero  or  elsewhere  can  “ go  and  do  likewise.” 

The  words  of  command  are:  1.  Attention.  2.  Forward — leap— one,  two, 
three.  At  the  second  word,  tho  man  closes  tho  points  of  the  feet;  at  the  word 
one,  he  stoops  on  his  lower  extremities,  slightly  raising  the  heels  and  stretching 
his  arms  to  the  rear,  the  fists  clenched ; ho  then  rises  again,  the  arms  hanging 
naturally  down.  At  the  word  two,  ho  repeats  the  movement;  at  three,  he  re- 
commences the  same  movement,  stretches  tho  hams  vigorously,  throwing  his 
arms  forward,  leaps  the  distance,  or  over  the  obstacle,  falls  on  tho  point  of  his 
feet,  stooping  down,  and  then  comes  to  attention. 

The  same  principle  is  observed  in  all  leaping,  whether  to  a height,  downward, 
or  forward  and  downward — the  only  difference  being  in  tho  position  of  tho 
arms.  In  leaping  upward,  tho  arms  are  flung  overhead  to  aid  the  ascent — the 
same  in  a downward  leap ; but  if  the  leap  be  forward  and  downward,  the 
soldier  begins  with  his  arms  in  advance,  and  then  places  them  perpendicularly 
for  the  fall.  Tho  roverse  takes  place  when  in  leaping  forward  and  upward. 

Thus  they  practice  leaping  in  every  possible  direction — upward  and  down- 
ward combined — upward,  forward,  and  downward — to  the  right  or  to  tho  left — 
to  the  right  and  to  the  left  and  downward  combined — tho  arms  being  directed 
accordingly.  They  leap  backward  precisely  in  tho  some  directions,  nnd  accord- 
ing to  the  same  rules.  In  leaping  backward  from  the  top  of  a wall,  tho  man 
first  takes  a glance  at  tho  descent,  turns,  closes  his  feet — tho  heels  projecting 
over  tho  wall,  stoops — tho  upper  part  of  tho  body  being  forward,  places  his 
hands  outside  his  feet  nnd  seizes  the  edge  of  tho  wall,  tho  four  fingers  above, 
the  thumb  underneath,  and  thus  flings  himself  backward,  his  arms  overhead. 
When  there  is  width  as  well  as  depth  in  the  backward  leap,  tho  body  and  the 
legs  are  flung  off  almost  horizontally. 

The  running  leap  is  performed  in  a similar  manner — the  run  being  quickeued 
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more  and  more  up  to  the  moment  of  springing  forward.  Some  of  the  leaps  I 
saw  performed  were  from  fifteen  to  twenty  feet.  As  a complement  to  those 
leaping  exercises,  the  ground  may  be  prepared  with  various  objects  to  leap  over, 
such  as  benches,  tables,  heaps  of  stones,  Ac. 

The  men  are  also  progressively  practiced  in  all  these  leaps,  carrying  their 
anus  and  baggage.  In  such  cases  the  downward  leap  must  be  restricted  to 
thirteen  feet.  The  soldier  holds  his  rifle  balanced  at  the  trail  with  the  right 
hand,  the  muzzle  slightly  raised,  so  as  to  prevent  it  from  touching  the  ground ; 
he  holds  his  sword  (as  tho  French  soldier  has  a sword)  with  his  left  hand* 
When  the  soldiers  have  become  familiar  with  leaping,  the  difficulty  is  increased 
by  rendering  movable  first  the  point  of  departure,  and  then  the  point  of  the 
Call,  and,  finally,  both  these  points  are  made  movable.  To  leap  from  a body  in 
oscillation,  the  soldier  leaps  at  the  moment  when  the  body  is  sinking.  There 
is  great  danger  in  leaping  from  an  object  in  rapid  motion.  In  case  of  necessity, 
the  soldier  must  face  in  the  direction  of  the  motion,  and  at  the  moment  of  quit* 
ting  it  ho  must  lay  hold  of  it,  shortening  his  arms,  and  so  push  himself  back- 
ward, lengthening  his  arms. 

It  is  a general  principle  that  in  leaping  from  a height  of  any  extent,  the  sol- 
dier should  avail  himself  of  anything  at  hand  to  diminish  the  shock  of  the  IklL 

The  circumstances  in  which  leaping  must  be  resorted  to  are  often  unforeseen, 
and  require  prompt  decision ; it  is  therefore  important  that  the  men  should  be 
taught  the  following  priucipies — useful  to  everybody — to  apply  them  sponta- 
neously on  all  occasions : — 

First.  To  form  a rapid  judgment  of  tho  obstable,  and  also  of  the  ground  on 
either  aide.  We  scan  the  ground  in  advance  of  the  obstacle,  in  order  to  make 
a good  choice  of  a footing  for  the  leap ; if  the  ground  is  too  smooth  the  foot 
may  slip ; on  soft  ground  there  can  not  be  a good  footing  for  tho  leap.  By  scan- 
ning the  ground  beyond  the  obstacle,  we  select  our  landing-place,  and  we  fore- 
see what  difficulties  we  shall  meet  with.  A difference  of  level  between  the 
point  of  departure  and  the  fall  modifies  considerably  the  extent  of  the  leap. 

Second.  During  tho  leap  tho  breathing  must  be  restrained,  and  the  air  with 
which  the  lungs  have  been  previously  filled  must  be  expired  the  moment  the 
man  reaches  the  ground. 

Third.  In  leaps  in  width  and  height,  fling  out  the  clenched  fists  in  the  direc- 
tion the  body  is  to  take,  bo  as  to  augment  the  impulse  given  by  the  legs. 

To  prove  the  utility  of  this  principle,  the  men,  in  leaping,  sometimes  hold  in 
each  hand  a grenade  of  two- pounds  weight,  or  a four-pound  shot;  with  this 
auxiliary  the  width  of  the  leap  is  augmented. 

Fourt) i.  In  downward  leaps,  raise  the  arms  vertically  as  soon  ns  the  body 
begins  to  descend,  in  order  that  the  body,  reaching  the  ground  on  the  point  of 
the  feet,  may  sink  vertically  without  losing  its  equilibrium.  If  a man  leaps 
into  water,  he  places  his  arras  .at  his  side,  his  hands  on  his  hips,  the  feet  close 
together,  tho  points  of  the  feet  lowered,  the  body  stiff  and  rigid. 

Fifth.  During  the  whole  time  of  the  leap  keep  tho  arms  in  the  parallel  position 
they  have  at  its  commencement,  in  order  to  preserve  the  equilibrium  of  the  body. 

Sixlh  In  forward  or  wide  leaps  incline  the  body  forward,  in  order  that  the 
oblique  action  of  tho  legs  on  the  body  may  bo  more  efficient 

The  recommendation  to  precipitate  tho  last  movements  of  the  run  preceding 
the  leap,  has  tho  important  advantage  of  enabling  the  soldier  to  incline  his  body 
ns  much  as  possible. 
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Seventh.  Fall  on  the  point  of  the  feet,  the  legs  being  close  together,  bending 
all  the  articulations  of  the  body  from  above  downward,  in  order  that  the  shock 
be  not  transmitted  to  the  head  without  being  lessened  and  attenuated  by  nu- 
merous decompositions  of  the  force.  The  articulations  of  the  feet  concur  effi- 
caciously with  this  result,  and  it  would  be  dangerous  not  to  avail  ourselves  of 
them  by  falling  on  the  soles  of  the  feet,  especially  the  heels,  as  previously  ex- 
plained. 

Eighth.  Avoid  too  rough  a (all  by  giving  to  all  the  articulations  a general 
and  supple  “ setting  up,”  so  as  to  make  a light  bound  on  landing. 

Ninth.  On  landing  avoid  all  useless  motion,  allow  the  muscles  to  relax ; their 
continued  contraction  and  rigidity  would  interfere  with  the  body’s  equilibrium. 

They  also  practice  leaping  with  poles.  These  are  of  different  dimensions, 
beginning  with  the  smallest — not  longer  than  the  rifle — and  finished  with  long 
ones  from  nine  to  twelve  feet  in  length.  He  then  seizes  the  pole  higher  or 
lower,  according  to  the  distance  of  the  leap.  Of  course  perfect  success  in  this 
exercise  depends  greatly  upon  the  energy  of  the  effort,  and  the  long  and  rapid 
run  by  which  it  is  preceded.  They  also  leap  with  two  poles  together  from  a 
height,  the  poles  being  planted  parallel  and  about  two  feet  apart. 

Suspension-bars  are  made  subservient  to  the  training  of  the  French  soldier. 
This  exercise  enables  him  to  use  his  body  as  he  pleases,  in  any  possible  posi- 
tion, provided  he  can  get  hold  of  anything.  Its  beautiful  and  splendid  result  is 
extraordinary  strength  of  arms,  legs,  hands,  and  fingers.  Indeed,  these  sus- 
pensions of  tho  body  by  the  hands,  the  elbow,  the  legs,  by  one  hand,  one  leg, 
one  finger,  in  every  possible  position,  show  how  the  men  are  prepared  for  the 
thousand  casualties  of  the  assault 

They  climb  ropes  after  the  manner  of  sailors,  and  horizontal  beams  are  raised 
at  various  heights  from  the  ground,  in  which  they  learn  to  preserve  a perfect 
equilibrium — sitting,  moving  along  them  by  the  hands,  supporting  the  body, 
which  is  free  to  fall,  and,  finally,  walking  erect  upon  them  like  a rope-dancer 
without  his  balance-pole!  In  these  ticklish  positions  they  meet  and  pass  each 
other — simulate  a fall  and  recover ; the  beams  may  be  inclined  or  even  set  in 
motion,  it  matters  not — they  hold  on  and  do  their  work  equally  well — and  drop 
to  the  ground  without  injury. 

They  are  taught  to  pick  their  way  over  scattered  stones  or  stakes  driven  into 
the  ground ; and  it  has  even  been  thought  expedient  to  teach  them  how  to  walk 
systematically  on  stilts. 

They  are  taught  swimming — all  its  necessary  movements  before  they  go  into 
the  water ; and  many,  I was  told,  strike  out  at  once,  at  the  first  trial,  thus 
proving  the  physiological  or  anatomical  efficacy  of  the  well-considered  modo  of 
tuition.  In  the  water  they  are  practiced  in  performing  the  feats  required  in 
actual  warfare,  carrying  their  arms  and  accoutrements  in  a variety  of  ways,  ac- 
cording to  the  supposed  circumstances  of  the  campaign. 

Of  course,  if  the  men  are  taught  to  swim  they  must  be  sent  regularly  into 
the  water.  This  regulation,  therefore,  insures  personal  cleanliness — tho  first 
rule  of  health,  which  is  much  needed  in  all  armies.  The  morality  of  most 
armies  is  generally  above  the  average ; it  should  naturally  be  less — ns  nothing 
conduces  more  to  long  life  than  exercise,  regular  hours,  and  a rational  discipline, 
But  cleanliness,  personal  cleanliness  is  wanting,  and  wo  have  to  deplore  the 
consequences. 

With  a view  to  escalading,  the  French  soldier  is  assiduously  trained  in  all  the 
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shifts  of  ladder-mounting — with  ladders  of  wood  and  ladders  of  rope — and  he 
becomes  as  good  as  a sailor  in  pulling  himself  up  a rope,  either  looped,  knotted, 
or  smooth,  from  the  ground  to  any  reasonable  or  unreasonable  height.  If  a 
scaling-ladder  be  not  at  hand,  a tent-pole  or  any  pole  will  do  to  enable  him  to  get 
to  the  top  of  a wall  or  the  crest  of  a parapet  He  is  actually  taught  nine  different 
modes  of  performing  this  achievement  so  flattering  to  the  ambition  of  the  French 
soldier. 

The  scaling  of  a represented  turret  was  something  beautiful  to  see.  “ In  the 
twinkling  of  an  eye”  or  “ done  in  no  time,”  can  alone  describe  the  rapidity  of 
the  exploit. 

Every  appliance  may,  howevor,  be  wanting  on  certain  occasions  in  war — 
it  matters  not — the  French  soldiers  are  taught  how  to  mount  a wall  without 
any  instrument  whatever — with  their  feet  and  the  hands  and  the  lingers  alone. 
Bullets  and  cannon  balls  leave  holes  and  indentations  in  the  liardest  walls— 
these  are  represented  on  the  walls  of  the  Gymnasium — and  thus  they  practice 
this  last  resort  of  the  resolute  and  determined  besiegers.  If  there  bo  no  holes 
— no  points  (Tappui  for  the  ascent — what  then  ? Why,  then  they  build  a pyra- 
mid of  men — four  men  Btand  as  a base,  two  or  four  more  porch  themselves  on 
tho  shoulders  of  these,  and  then  one  mounts  to  the  top  on  the  shoulders  of  the 
latter  by  way  of  apex  1 

They  havo  adopted  all  tho  fetes  of  the  trapeze , as  performed  by  acrobats. 
These  tend  to  strengthen  the  arms  and  promote  that  self-reliance  and  confidence 
which  are  tho  prime  elements  of  a good  soldier.  Some  of  their  swinging  leaps 
with  the  trapeze  were  prodigious,  from  one  end  of  the  long  gymnasium  to  the 
other,  where  they  alighted,  and  caught  on  tho  top  of  the  wall,  and  descended 
to  the  ground,  with  hands  and  fingers,  by  mimic  bullet  holes,  as  before  described. 

Flying  leaps  on  and  over  a wooden  horse  are  practiced  in  every  possible 
direction,  and  the  French  cavalry  are  required  to  be  able  to  leap  on  their  horses 
from  the  rear  while  galloping,  and  to  leap  over  a hedge  or  barrier  together  with 
tho  horses,  but  on  foot,  holding  tho  reins  l It  is  impossible  to  believe  that  very 
many  can  do  this ; but  that  is  the  aim,  and  the  higher  tho  aim  the  greater  tho 
effort,  and  something  worth  having  is  sure  to  be  done,  even  if  wo  tail  of  the 
highest  attainment. 

Tho  most  laborious  of  the  practices  is  probably  that  of  carrying,  at  the  top 
of  their  speed,  all  tho  implements  of  war,  fascines,  sand-bags,  gabions,  projec- 
tiles, Ac.,  whoso  weight  is  progressively  increased  from  twenty  to  fifty  pounds. 
They  must  also  practice  carrying  ladders,  beams,  caissons,  dragging  gun-car- 
riages, Ac.,  and  they  are  equally  habituated  to  carry  rapidly  and  skillfully  the 
wounded  from  tho  field  of  battlo,  by  placing  men  on  litters,  or  any  substitute 
at  liand,  in  the  gymnasium. 

Sword  exercise,  bayonet  exercise,  boxing  and  fencing  are  also  taught,  but 
only  the  rudiments.  In  the  regiments  and  battalions  they  have  more  opportu- 
nities of  perfecting  themselves  in  theso  accomplishments. 

Such  is  a succinct  account  of  the  military  gymnastics  of  the  French.  The 
300  various  fetes  and  practices  havo  only  ono  object  in  view,  preparation  for  the 
possible  and  probable  casualties  of  war,  but  they  have,  meanwhile,  the  positive 
and  immediate  effect  of  giving  tho  men  the  utmost  freedom  of  motion,  aplomb , 
self-reliance,  and  that  very  useful  self-estimate  in  the  soldier,  namely,  that  he 
is  superior  to  every  other  in  tho  world.  It  will  take  a vast  deal  to  knock  that 
conceit  out  of  him. 
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The  English  Commissioners  in  their  Report  on  “ The  best  Modo 
of  Reorganizing  the  [English]  System  of  Training  Officers  for  the 
Scientific  Corps,  together  with  an  Account  of  Foreign  and  other 
Military  Education,”  close  with  the  following  general  remarks  on 
French  Military  Education: — 

Tits  following  summary  may  close  our  account  of  French  Military 
Education. 

1.  Tlie  French  anny  combines  a considerable  proportion  of  officers 
professionally  educated,  with  others,"  who  form  the  majority,  whose 
claims  to  promotion  consist  in  their  service,  proved  ability,  and  conduct. 
One-third  of  the  officers  in  the  lino,  two-thirds  of  those  in  the  scientific 
corps,  and  the  whole  of  the  staff,  receive  a careful  professional  education  ; 
the  remainder  are  taken  upon  the  recommendation  of  their  superior  offi- 
cers, from  the  ranks.  But  it  was  stated  td  us  expressly  that  such  officers 
do  not  often  rise  above  the  rank  of  captain. 

2.  There  are  no  junior  military  schools  in  France,  and  no  military 
education  commences  earlier  than  sixteen.  This  is  the  very  earliest  age 
at"  which  pupils  can  be  received  at  the  Polytechnic  or  at  St.  Cyr,  and  the 
utval  age  is  later;  whilst  in  the  case  of  the  Special  Corps,  strictly  pro- 
fessional education  docs  not  begin  till  twenty  or  twenty-one.  The  best 
preparation  for  the  military  schools  is  found  to  be  that  general  (in  France 
chiefly  mathematical)  education  which  is  supplied  by  the  ordinary 
schools  of  the  country,  directed  as  these  are  and  stimulated  by  the  open 
examinations  for  admission  to  St  Cyr  and  the  Polytechnic. 

3.  The  professional  education  for  commissions  in  the  line  is  that  given 
at  the  school  of  St  Cyr.  A fair  amount  of  mathematics  is  required  at 
entrance,  but  the  chief  instruction  given  at  the  school  is  of  a profes- 
sional character.  Active  competition,  however,  which  is  the  principle 
of  all  French  military  education,  is  kept  up  amongst  young  men  edu- 
cating for  the  line  by  the  competitive  entrance  to  the  school,  by  the  sys- 
tem of  examinations  pursued  in  it,  and  in  particular,  by  the  twenty-five 
or  thirty  places  in  the  Staff  School  which  are  practically  reserved  for  the 
best  pupils  on  leaving. 

4.  In  the  Staff  School  itself  the  competitive  system  is  acted  upon ; 
there  arc  strict  examinations,  and  the  pupils  are  ranged  in  the  order  of 
merit  on  leaving  the  College. 
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5.  The  officers  of  artillery  and  engineers  may  be  said  to  be  in  quite  a 
peculiar  position  in  France,  owing  to  the  high  education  given  at  the 
Polytechnic  School.  The  consequence  is,  that  the  preparatory  education 
of  French  artillery  and  engineer  officers  is  oi  the  highest  scientific  char- 
acter. Wo  have  already  spoken  largely  on  this  point,  and  need  do  no 
more  than  allude  to  it 

6.  We  may  remark,  that  preparatory  military  education  in  France  is 
mainly  mathematical — at  the  Polytechnic  almost  wholly  so.  The  literary 
and  classical  elements,  which  enter  so  largely  into  all  education  in  Eng- 
land and  Prussia,  are  in  French  military  education  vety  much  thrown 
aside.  Lectures  in  military  history  and  literature  arc  said,  however,  t» 
succeed  at  St.  Cyr. 

7.  The  system  of  State  foundations  (Bourtei)  existing  in  the  Polytech- 
nic and  St.  Cyr,  and  affording  a curious  parallel  to  the  military  founda- 
tions in  the  Austrian  schools,  requires  some  notice.  Every  pupil,  in  both 
the  Polytechnic  and  St  Cyr,  who  can  prove  poverty,  is  entitled  to  State 
support,  either  entire  or  partial.  At  the  present  time,  not  less  than  one- 
third  of  the  students  in  each  of  these  schools  receive  such  maintenance. 
The  system  of  civil  Iivurtta  is  of  old  standing  in  France ; most  of  these 
were  destroyed  at  the  Revolution.  They  were  renewed  and  greatly  de- 
voted to  military  purposes  by  Napoleon.  The  extent  to  which  they  are 
given  may  seem  excessive,  but  it  must  prove  a powerful  incentive  and 
assistance  to  talent. 

8.  It  has  been  remarked  that  there  is  comparatively  little  practical 
tenching  in  the  School  of  Application  for  Artillery  and  Engineers  at 
Meta.  But  a very  extensive  practical  training  is  in  fact  supplied  to  these 
officers  after  they  enter  the  service,  remaining  as  they  must  do  with  tho 
troops  until  promoted  to  the  rank  of  second  captain,  and  subsequently 
being  employed  in  the  arsenals,  workshops,  fortified  places,  Ac. 

9.  The  French  have  no  “senior  departments"  for  military  education. 
In  this  respect  their  practice  differs  from  that  of  England  and  Germany. 

rilESCU  MILITARY  EDUCATION  IS  18(1$. 

Tho  following  remarks  on  French  Military  Education  are  from 
the  Report  of  tho  English  Military  Education  Commission  submit- 
ted to  Parliament,  and  printed  in  1870  : 

1.  The  proportion  of  professionally  educated  officers  in  tho  line  is  greater 
now  than  iu  1S5G,  when  it  was  stated  by  the  Commissioners  in  their  report  to 
bo  onc-lhird. 

2.  Tho  professional  education  for  commissions  in  tho  lino  id  given  by  a two 
years'  course  at  St.  Cyr,  admission  to  the,  school  being  dependent  on  competi- 
tive examination.  Admission  to  tho  Artillery  and  Engineers  is  obtained 
through  the  Polytechnic,  whore  young  men  intended  for  commissions  in  those 
anus  receive  a preparatory  education  of  a highly  scientific  character,  in  com- 
mon with  candidates  for  many  other  branches  of  the  public  service.  Admis- 
sion to  the  school  is  obtained  by  competition,  and  tho  choice  of  services  is 
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dependent  on  the  result*  of  another  competitive  examination  at  the  end  of 
the  two  years’  course.  Commissions  are  then  obtained  in  the  respective  corps, 
and  the  young  officers  go  for  a further  period  of  two  years  to  the  School  of 
Application  at  Metz,  there  to  receive  their  strictly  professional  instruction. 

The  course  of  teaching  at  Metz  is  still  mainly  of  a theoretical  character,  and 
the  main  portion  of  the  practical  training  of  the  officers  is  deferred  until  they 
join  their  regiments.  The  Stuff  Corps  is  recruited  entirely  from  the  Staff 
School ; a very  small  number  of  pupils  from  the  Polytechnic  have  a claim  to 
admission  to  the  school,  but  the  great  majority  of  the  students  are  admitted  by 
competitive  examination,  open  nominally  to  the  sub-lieutenants  of  the  army 
and  to  the  best  students  of  St  Cyr,  but  iu  practice  almost  entirely  confined  to  % 
the  latter.  The  students  join  the  school  with  commissions  as  officers;  at  the 
end  of  the  two  years'  course  they  are  definitely  appointed  to  the  Staff  Corps  in 
the  order  in  which  they  stand  in  a competitive  examination,  but  before  being 
employed  upon  the  staff  they  are  sent  to  do  duty  for  five  years  with  the  various 
anus. 

3.  The  military  sc1kx)1s  in  Franco  are  not,  as  in  England  and  in  Prussia, 
placed  under  tho  control  of  u special  department.  They  are  all  under  the  im- 
mediate management  of  the  Minister  of  War.  There  is,  however,  for  each 
branch  of  the  service  in  tho  French  army  a consulting  committee  ( comitt  con - 
8ulfatif\  or  board  of  general  officers,  attached  to  the  War  Department,  for  the 
purpose  of  giving  advice  to  the  Minister,  and  iu  matters  affecting  the  individual 
schools  the  Minister  generally  consults  the  comite  cunsultaiif  of  that  branch  of 
the  service  for  which  the  school  is  specially  preparatory. 

4.  Each  school  has  its  own  conscil  d instruction,  composed  of  officers  and  pro- 
fessors of  the  establishment,  which  exercises  a general  supervision  over  tho 
course  of  instruction,  and  has  the  power  of  suggesting  alterations  or  improve- 
ments in  it  The  financial  business  of  tho  school  is  managed  by  another  board 
con*&l  d' administration) ; and  there  is  generally  also  a similar  board  ( council  de 
discipline),  which  exercises  more  or  less  authority  in  questions  of  discipline. 

The  effect  of  this  arrangement  is  to  givo  the  various  officers  and  professors  of 
each  school  to  some  extent  a voice  in  the  general  management  of  the  institution. 

5.  The  staff  of  officers  and  instructors  employed  appears,  in  most  cases, 
very  large  in  proportion  to  tho  number  of  the  students;  48  for  270  in  tho  Poly- 
technic; 33  for  170  in  the  school  at  Metz;  G2  for  GOO  in  St.  Cyr,  Ac. 

Though  there  is  in  all  the  schools  a military  staff  separate  from  the  staff  of 
professors  and  instructors,  and  more  especially  charged  with  the  maintenance 
of  discipline,  tho  line  of  separation  between  tho  two  bodies  is  not,  except  at 
the  Polytechnic,  60  distinctly  drawn  as  in  the  English  military  schools.  The 
military  professors  exercise  disciplinary  powers;  while,  on  the  other  hand,  the 
members  of  tho  strictly  military  staff  iu  almost  all  cases  take  some  part  in 
instruction.  The  latter  appear  to  be  more  utilized  for  this  purpose  than  is  the 
case  either  at  Sandhurst  or  Woolwich. 

6.  Considerable  care  i3  exercised  in  the  appointment  of  professors;  at  tho 
Polytechnic  tho  candidates  are  selected  by  the  Conscil  de  Per/eclionnemcnt ; at 
La  Fleche  they  are  recommended  to  tho  Minister  of  War  by  the  Minister  of 
Public  Instruction;  at  tho  Staff  School  and  St  Cyr  the  appointments  are 
thrown  open  to  competition. 

7.  The  discipline  maintained  at  all  the  schools  is  of  a very  strict  nature; 
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except  for  the  youngest  pupils  at  La  Fleche  it  is  entirely  military ; the  punish- 
ments are  similar  to  those  inflicted  in  the  army,  and  even  include  imprison- 
ment The  maintenance  of  discipline  Is  considerably  facilitated  by  the  fact  that 
the  pupils  at  most  of  the  schools  are  actually  subject  to  military  law ; and 
those  of  St.  Cyr,  if  dismissed  from  the  school,  are  scut  into  the  ranks  as  prirato 
soldiers.  There  appears,  however,  in  all  the  schools  to  be  an  absence  of  the 
moral  control  over  the  young  men  which  is  exercised  in  the  Prussian  schools. 
The  Cornmandaut  of  each  school  has  very  extensive  powers  in  regiml  to  dis- 
cipline, but  in  no  case  has  he  authority  to  dismiss  a student  from  tin?  school 
without  the  sanction  of  the  Minister  of  War. 

8.  The  principle  carried  out  in  France  is  that  special  military  education 
should  not  be  begun  until  a comparatively  late  age,  nud  should  be  founded  upon 
n groundwork  of  good  general  education  in  civil  schools.  The  only  approach 
to  a junior  military  school  in  France  is  that  of  La  Fleche,  and  this  is  mainly  a 
charitable  institution : the  pupils,  it  is  true,  learn  drill,  but  beyond  this  no 
special  military  instruction  is  given  them.  The  course  of  stud}*  is  the  same  as 
that  at  tho  Lycets  or  ordinary  civil  scliools.  and  the  pupils  are  under  no  obliga- 
tion to  enter  the  military  aervico.  Nor  can  the  Polytechnic  be  called  an  ex- 
clusively military  school ; even  those  who  enter  the  Artillery  and  Engineers 
from  it  have  their  education  in  common  with  civilians  at  the  very  least  until 
the  ago  of  18.  and  in  the  great  majority  of  eases  their  strictly  professional  instruc- 
tion at  Metz  does  not  begin  till  20  or  21.  The  very  earliest  age  at  which  a 
sj>ecial  military  education  commences  in  France  is  17,  which  is  the  age  of 
admission  to  St.  Cyr,  and  comparatively  few  enter  tho  school  before  IS  or  19. 
The  knowledge  required  for  admission  to  St.  Cyr  is  entirely  such  as  is  acquired 
at  civil  schools,  and  so  much,  importance  is  attached  to  a good  general  educa- 
tion that  the  degree  of  either  bachelicr  is  sciences  or  lachditr  is  kUrts  is  made 
a necessary  qualification  for  admission  to  tho  examination,  while  tho  possession 
of  both  degrees  gives  considerable  advantage  to  a candidate.  The  principle  of 
deferring  the  commencement  of  special  instruction  has  even  received  exten- 
sion since  1856;  tho  age  of  admission  to  St.  Cyr,  which  was  then  16,  has  been 
now  increased  to  17,  and  the  junior  school  of  La  Fleche  lias  been  made  even 
less  military  in  its  character  than  it  was  at  that  time. 

9.  When  a professional  education  has  once  commenced,  the  principle  appears 
to  be  that  it  should  bo  almost  entirely  confined  to  subjects  which  have  a prac- 
tical bearing  on  military  duties.  Mathematics,  as  a subject  by  themselves,  do 
not  form  part  of  the  ordinary  course  of  instruction  at  any  of  the  special  schools. 
The  previous  course  at  the  Polytechnic  secures  of  courso  very  high  mathemati- 
cal attainments  in  tho  candidates  for  tho  Artillery  and  Engineers  who  enter 
Metz;  but  at  Metz  itself  tho  study  of  mathematics  is  no  longer  continued.  In 
the  samo  way  at  the  Staff  School  a knowledge  of  mathematics  as  far  as  trigo- 
nometry is  required  for  admission,  and  their  practical  applications  to  operations 
of  surveying  enter  into  the  school  courso ; but  no  part  of  the  time  spent  at  tho 
school  is  devoted  to  mere  theoretical  instruction  in  pure  mathematics;  yet  tho 
officers  of  the  Staff  Corps  are  intrusted  with  the  execution  of  those  scientific 
surveys  which  in  our  service  are  in  the  hands  of  the  Engineers. 

St.  Cyr  offers  to  some  extent  an  exception  to  the  rule  that  the  course  of 
study  at  the  special  schools  should  be  of  an  exclusively  professional  character, 
as  the  instruction  given  there  during  the  first  yc.ir  is  partly  of  a general  nature, 
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embracing  history  and  literature.  Tills,  however,  arises  from  the  (act  that  the 
students  from  the  Lycecs  generally  show  a deficiency  in  the  more  literary  sub- 
jects of  a liberal  education,  and  a portion  of  the  time  at  the  school  is  therefore 
spent  in  completing  and  improving  their  general  acquirements.  A knowledge 
of  arithmetic,  algebra,  and  plane  trigonometry  is  required  as  a qualification  for 
admission,  but  beyond  a very  beief  revision  of  these  subjects,  uud  a voluntary 
course  for  condidatcs  for  the  Staff  Corps,  mathematics  are  not  taught  at  the 
school.  It  would  seem  indeed  that,  except  in  the  case  of  candidates  for  admis- 
sion to  the  Artillery  and  Engineers,  mathematics  do  not  hold  so  prominent  a 
position  in  French  military  education  as  is  generally  supposed  in  England  to  bo 
the  case.  For  staff  and  regimental  officers  the  main  requisite  demanded  seems 
to  be  a practical  knowledge  of  trigonometry  as  required  for  sun* eying. 

10.  Much  time  is  devoted  in  all  the  French  schools  to  drawing  in  its  various 
branches;  some  hours  daily  are  invariably  given  up  to  the  subject;  indeed  the 
time  spent  upon  purely  geometrical  drawing  appears  almost  to  be  excessive. 
The  great  importance  attached  to  the  drawing  of  machinery  is  a peculiar  feature 
fu  all  the  schools.  Landscape  drawing  is  one  of  the  regular  subjects  taught  to 
Candidates  both  for  the  line  and  the  Staff  Corps. 

The  theoretical  instruction  given  at  every  school  is  supplemented  by  visits 
to  numerous  military  establishments,  manufacturing  departments,  and  fortresses. 
This  is  also  a feature  in  the  system  of  military  education  in  Prussia ; in  both 
countries  It  seems  to  be  thought  desirable  to  afford  young  officers  a practical 
insight  into  the  working  of  the  various  establishments  connected  with  the 
army.  In  the  caso  of  officers  of  the  Artillery,  and  Engineers  it  apjiears  in 
France  to  be  made  a special  object  to  cultivate  a mechanical  genius,  and  to 
secure  a thorough  acquaintance  with  manufacturing  departments  with  which 
their  professional  duties  bring  them  into  contact.  . 

Military  law  and  administration  (comprising  financial  and  other  regulations 
connected  with  the  army),  and  drill,  riding,  and  fencing  iu  the  way  of  practical 
exercises,  form  part  of  the  education  of  officers  of  all  branches  of  the  service;  in 
drill,  lectures  explanatory  of  the  drill-book  are  invariably  given  iu  addition  to 
the  practical  instruction. 

11.  The  system  of  instruction  in  all  the  French  military  schools  is  moro  or 
less  that  of  the  Polytechnic.  Lectures  attended  by  large  numbers,  euforced 
study  of  fixed  subjects,  the  exeoutiou  of  all  work  under  close  supervision  of 
the  inslrutors,  and  frequent  periodical  examinations,  are  everywhere  fouud. 
Active  competition  is  the  leading  feature  of  the  system ; the  students  are  per- 
petually being  “ kept  up  to  the  mark.”  A fixed  period  of  two  years  is  in  all 
cases  assigned  to  tho  course  of  study ; the  course  can  not  bo  completed  in  a 
shorter  time,  and  the  regulated  period  can  not  (unless  under  quite  exceptional 
circumstances)  bo  exceeded. 

It  seems  also  to  bo  thought  that  as  a necessary  consequence  of  tho  strictly 
competitive  system,  the  subjects  upon  which  the  competition  depends  should  bo 
exactly  tho  same  for  every  student  No  choice  of  studies  is  allowed;  those 
which  enter  into  tho  examination  are  equally  obligatory  for  all.  The  only  ex- 
ception to  this  rule  is  at  St  Cyr,  where  in  languages  a choice  between  German 
and  English  is  given. 

No  pecuniary  rewards  are  offered  to  the  students  at  any  of  the  schools.  Tho 
bestowal  of  the  numerous  bourses  which  are  granted  to  those  admitted  to  the 
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Polytechnic  and  St.  Cyr  is  regulated  entirely  by  the  poverty  of  the  candidates, 
without  any  regard  to  their  ability. 

12.  The  education  of  officers  in  France  is  entirely  concluded  before  any  reg- 
imental duty  has  been  done.  The  French  system  is  in  this  respect  the  exact 
opposite  of  that  pursued  in  Prussia,  where  uo  professional  instruction,  as  a rule, 
is  given  until  a certain  amount  of  service  with  the  troops  1ms  been  performed. 
There  are  in  France  no  establishments  for  the  instruction  of  officers  of  some 
years’  service,  like  the  Staff  College  in  England,  or  the  Artillery  and  Engi- 
neer School  and  tho  War  Academy  in  Prussia. 

13.  Tho  chief  changes  which  have  taken  place  in  the  military  schools  of 
France  since  the  publication  of  the  Report  of  the  Commissioners  of  1856  may 
be  summarized  ns  follows : — • 

(a)  The  modifications  in  the  course  of  instruction  at  the  Polytechnic;  the 
abridgement  of  tho  studies  previously  pursued;  and  the  slightly  increased 
importance  now  attached  to  literary  subjects. 

(h.)  At  Metz,  the  introduction  of  an  examination  at  the  end  of  the  first  years’ 
course  of  study. 

(c)  At  St.  Cyr,  tho  alteration  of  the  age  for  admission  to  the  school  from  1G 
to  17  ; the  extension  of  the  subjects  of  the  entrance  examination;  the  modifi- 
cations in  the  course  of  instruction,  and  tho  postponement  of  the  commence- 
ment of  strictly  military  studies  almost  entirely  until  tho  second  year;  tho 
introduction  of  a stricter  system  of  discipline,  combined  with  additional  encour- 
agements to  good  conduct  and  industry ; and  tho  increased  advantages  offered 
wit  h the  view  of  attracting  to  the  school  a higher  class  of  professors  and  officers. 

(d.)  At  La  Fleche,  the  complete  reorganization  of  the  institution  with  the 
object  of  more  closely  assimilating  its  general  a.  rangemeuts  to  those  of  a purely 
civil  school. 

(<?.)  At  tho  Staff  School  some  modifications  in  the  course  of  study  and  in 
the  mode  of  admission  to  the  school  Imre  been  made  ; but  the  most  important 
alterations  are  those  adopted  in  July  1869,  by  which  the  number  of  students 
admitted  annually  to  the  school  is  increased  considerably  beyond  tho  number 
of  vacancies  likely  to  occur  in  the  Staff  Corps,  and  the  novel  principle  is  intro- 
duced that  admission  to  tho  school  does  not  carry  with  it  the  certainty  of  per- 
manent employment  on  the  staff. 

It  may  be  added  that  there  seems  a tendency  to  diminish  the  importance  of 
mathematics  as  an  element  of  preparatory  military  education,  and  to  attach 
slightly  more  weight  to  studies  of  a literary  character.  This  is  more  particu- 
larly seen  at  St.  Cyr  and  at  La  Fleche,  and  to  a less  extent  at  the  Polytechnic. 
There  is  also  a growing  disposition  to  increase,  in  the  case  of  the  cavalry  and 
infantry,  the  proportion  of  officers  who  have  received  a professional  education. 

EXPENSE  OP  MILITARY  SCHOOLS  IN  1869. 


Sum*  charted  to  th#  Military  pay  charged  Total.  Coat  to  the  Each 
Name  of  School.  Schools  E*tinatc.  to  other  Estimates.  State-!  pupil. 

>V*.  FW.  Fra.  Fra.  £. 

Polytechnic 719,673  85.315  805,1*8  508.188  78 

Artil'y  and  Etig'er  school  at  Metx,  99,500  416.350*  515.850  515.850  50 

Ft.  C\r 1.348,792  15  0110  1.363.792  741  292  49 

Staff  school, 99.000  214,870  * 313,870  313,870  168 

I.n  FltVh** 539.868  15,000  554.868  457,808  45 

Medical  school 659,300  t 659.300  

Cavalry  school  at  Snumur 227.000  18,500  245.500  

tJymnoatic*,  musketry  .schools.....  36.270  *•  36.270  

Regimental  schools, 173.600  * 17.1.600  


Total 3,903.003  765,235  4.068  238  2,597,068  390 


* The«e  sums  include  the  pay  of  the  officer  students  at  these  establishments,  amounting  to 
288.000  frs.  at  Met/.,  ami  103.000  frs.  nt  the  Staff  School 

t The  estimate  for  the  .Medical  School  appears  to  be  exclusive  of  the  pay  of  all  military  medi- 
cal officers  employed  nt  the  school,  hut  the  amount  of  this  additional  turn  is  not  stated. 

; For  1,520  pupils,  who  repaid  956,500  francs. 
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I.  OUTLINE  Or  MILITARY  SYSTEM. 

According  to  the  law  of  the  3rd  of  September,  1814,  which  is 
the  basis  of  the  present  military  organization  of  Prussia,  every 
Prussian  above  twenty  years  of  age,  is  bound  to  service  in  arms  for 
the  defense  of  his  country. 

The  military  force  of  the  country  is  made  up  of  three  distinct 
bodies,  and  the  whole  of  the  adult  male  population  is  distributed 
among  them.  It  consists  of, — 

I.  The  Standing  Army. 

II.  The  National  Militia  or  Landwthr,  divided  into  two  portions, 
viz.,  the  first  Landwthr  and  the  second  Landwthr. 

III.  The  Last  Reserve  or  Landsturm. 

I.  The  standing  army  is  composed  of  all  young  men  between 
twenty  and  twenty-five  years  of  age.  The  period  of  service  in 
time  of  war  is  for  five  years,  but  in  time  of  peace  the  young 
soldiers  can  obtain  leave  of  absence  after  three  years’  service ; — they 
belong  for  the  remaining  two  years  to  what  is  termed  the  “ reserve,” 
receiving  neither  pay  nor  clothing,  and  .they  arc  subject  to  be  re- 
called if  war  should  break  out 

Encouragement,  indeed,  is  given  and  advantages  held  out  to 
induce  men  to  stay,  and  to  take  a new  engagement  for  an  additional 
term  of  six  years ; but  it  is  said  that  only  a small  number  are  thus 
obtained.  The  bulk  of  the  troops  arc  men  serving  for  this  short 
time ; and  there  are  many,  it  should  be  added,  whose  term  of  ser- 
vice is  even  yet  shorter.  For  all  educated  young  men,  all,  that  is, 
who  pass  a certain  examination,  are  allowed,  on  condition  that  they 
pay  for  their  own  equipment  and  receive  no  pay,  to  shorten  their 
sen-ice  from  three  years  to  one.  This  privilege  appears  to  be  very 
largely  used.  It  should  also  be  stated,  that  young  men  of  any  class 
may  volunteer  to  perform  their  service  at  any  age  after  seventeen. 

The  Prussian  standing  army  amounts  at  the  present  time  to 

• Compiled  from  the  “ Report,  and  Accompanying  Documents  of  the  Royal  Commtiwion 
on  Foreign  Military  Education,”  1857 
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about  126,000  men.  It  is  divided  into  nine  army-corps  or  corps 
d'Arm6e,  one  of  which  is  named  the  guard,  and  the  others  are  num- 
bered from  I.  to  YIII.  In  each  there  is  a regiment  of  artillery  and 
a division  of  engineers.  A regiment  of  artillery  consists,  in  time  of 
peace,  of  three  divisions ; each  division  of  one  troop  of  horse  artil- 
lery and  four  companies,  of  which,  one  is  Fortress  artillery  with 
two-horsed  pieces.  Each  regiment  has  thus  three  companies  for  the 
service  of  the  fortress  and  twelve  for  field  service.  The  whole  of 
the  artillery  is  under  the  command  of  a general  inspector,  and  it  is 
divided  into  four  inspections.  An  engineer  division  is  composed  of 
two  companies.  There  are  nine  engineer  divisions,  one  in  each 
army  corps.  The  whole  are  commanded  by  a general  inspector, 
and  they  are  divided  Into  three  inspections. 

The  promotion  in  the  Prussian  infantry  and  cavalry  is  regimental, 
and  by  seniority,  up  to  the  rank  of  major ; after  that  it  is  by  selec- 
tion ; and  an  officer  who  has  been  passed  over  two  or  three  times 
may  consider  that  he  has  received  an  intimation  to  retire  from  the 
service.  In  the  artillery  the  promotion  is  by  regiments;  in  the 
engineers  it  is  general. 

II.  The  first  Landwehr,  or  Landwehr  of  the  first  summons  (des 
ersten  anfgebots,)  consists  principally  of  young  men  between  twenty- 
five  and  thirty-two  years  of  age,  who  enter  when  they  have  com- 
pleted their  period  of  service  in  the  standing  army.  They  arc 
called  out  once  every  year  for  service  with  the  divisions  of  the 
standing  army  to  which  they  arc  attached,  for  a period  varying 
from  a fortnight  to  a month ; and  they  may  be  sent  in  time  of  war 
on  foreign  service. 

Those  who  have  passed  through  the  first  Landwehr,  enter  at  the 
age  of  thirty-two  in  the  second  Landwehr,  or  Landwehr  of  the 
tecond  summons  (des  zieeiten  au/gebots.)  They  arc  called  out  only 
for  a very  brief  service  once  a year,  and  they  can  not  at  any  time 
be  ordered  out  of  the  country,  but  continue  to  form  a part  of  the 
second  Landwehr  until  they  are  thirty  nine  years  of  age. 

III.  After  the  age  of  thirty-nine  a Prussian  subject  belongs  to  tho 
last  reserve  or  Landstnrm,  and  can  only  be  summoned  to  sendee  in 
arms  upon  a general  raising,  so  to  say,  of  tho  whole  population, 
when  tho  country  is  actually  invaded  by  the  enemy. 

With  the  standing  army,  the  center  of  the  system,  all  the  other 
forces  arc  kept  in  close  connection.  For  every  regiment  of  the 
standing  army  there  is  a corresponding  regiment  of  Landwehr,  and 
the  two  together  form  one  brigade.  In  the  local  distribution,  every 
village  and  hamlet  of  the  Prussian  dominions  belongs  to  a certain 
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regiment  of  Landwehr,  serving  with  a certain  regiment  of  the 
army,  and  belonging  accordingly  to  one  of  the  nine  army  corps. 

Such  is  the  military  organization,  which,  from  the  important  part 
played  in  it  by  the  Landwehr,  is  sometimes  termed  the  Prussian 
Landwehr  system.  The  history  of  its  formation  is  remarkable,  and 
the  circumstances  which  led  to  its  creation  helped  also  to  create  the 
very  peculiar  education  of  the  army. 

The  Prussian  Landwehr  or  militia  is  not  of  modern  origin;  in  its 
form  at  least  it  is  but  a revival  of  the  old  feudal  military  organiza- 
tion, so  far  as  that  consisted  of  raising  the  country  en  masse,  instead 
of  keeping  up  a permanent,  trained,  and  limited  military  force. 
Landwehr  or  Landsturm*  was  the  old  German  name  for  this  feudal 
•array,  before  the  system  of  standing  armies  was  begun  in  Europe 
by  Charles  VII.  of  France,  with  his  Scotch  regiments.  It  was 
possibly  the  failure  of  the  trained  Prussian  armies — long  reputed 
the  models  of  military  discipline — in  the  attack  upon  France  in 
1792,  and  still  more  signally  at  Aucrstadt  and  Jena,  which  partly 
led  to  the  revival  of  the  Landwehr  as  the  peculiar  national  force  of 
Prussia.  The  means  by  which  Stein,  and  after  his  expulsion, 
Schamhorst,  called  it  into  activity,  was  a nuts  ter  stroke  of  policy 
under  the  existing  difficulties  of  the  country.  The  following  out- 
line may  be  sufficient  to  explain  its  effects  upon  education. 

The  condition  which  Napoleon  had  exacted  at  Tilsit — a reduction 
of  the  standing  army  from  200,000  to  40,000  men — would  have 
lowered  Prussia  at  once  to  the  rank  of  a second-rate  power.  It 
was  adroitly  evaded  by  the  plan  of  keeping  only  40,000  men  in 
arms  at  one  and  the  same  time,  disbanding  these  as  soon  as  they 
were  disciplined,  and  replacing  them  constantly  by  fresh  bodies. 
Thus  the  whole  population  of  the  country  was  ready  to  rise  an  1813, 
after  the  crisis  of  Napoloon's  retreat  from  Russia.  The  plan  was 
chiefly  due  to  the  genius  of  Schamhorst,  whose  early  death  deprived 
Prussia  of  her  greatest  scientific  soldier.  The  Landwehr  then 
proved  itself  a most  efficient  force,  though  its  success  was  promoted 
by  the  national  enthusiasm,  which  must  prevent  our  taking  such  a 
period  as  a criterion  of  its  permanent  military  working.  Since  that 
time  it  has  continued  to  be  the  national  army  of  the  country. 

We  were  assured  that  this  peculiarity  of  the  Prussian  army  sys- 
tem, by  which  almost  every  man  in  the  country  serves  iu  his  turn 
in  the  ranks,  has  had  a tendency  to  improve  the  education  of  tho 
officers.  It  seems  to  have  been  felt  that  tho  officers  would  not  re- 
tain the  respect  of  intelligent  privates  unless  they  kept  ahead  of 

• Tttua  Landeturm  i»  l he  word  uied  for  Ihe  ruing  m matte  of  the  Tyrol  Id  1809. 
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them  in  education.  And  this  impression  appears  to  have  been  the 
cause  of  the  royal  edicts  passed  in  1816,  by  which  it  was  required 
that  every  Prussian  officer  should  pass  two  examinations  before  re- 
ceiving his  commission,  one  to  test  his  general  education,  and  the 
other  his  professional  knowledge. 

H.  HISTORICAL  VIEW  OF  PRUSSIAN  MILITARY  EDUCATION.* 

The  Prussian  system  of  military  education  stands  in  close  con- 
nection with  the  general  education  of  the  country,  just  as  the  Prus- 
sian military  organization  is  the  peculiar  creation  of  that  country’s 
history.  And  the  greatest  improvements  in  the  army  and  in  its 
scientific  teaching  have  been  made  at  those  remarkable  periods 
when  we  should  most  naturally  have  looked  for  them — the  time  of 
Frederick  the  Great  and  the  Liberation  war  of  1813 — 1814. 

The  leading  principles  of  Prussian  military  education  consist, 
first,  in  requiring  from  every  officer  in  the  army  proof  of  a fair 
general  education  before  his  entrance,  and  of  a fair  military  educa- 
tion afterwards.  Secondly , they  encourage  a higher  military  educa- 
tion in  a senior  school,  which  has  almost  exclusively  the  privilege  of 
supplying  the  staff. 

In  this  requirement  of  a fair  education,  both  general  and  military, 
universally  from  its  officers,  Prussia  stands  alone  among  the  great 
military  nations  of  Europe,  and  this  honorable  distinction  is  in  a 
great  measure  the  result  of  the  diffused  system  of  education  through- 
out the  country,  and  of  the  plan  adopted  by  Stein  and  Scharnhorst, 
to  make  the  officers  the  leaders  of  the  army  both  in  education  and 
in  military  science. 

The  military  schools  of  Germany  may  be  said  to  have  begun  with 
the  Reformation  wars.  Some  such  were  founded  by  Maurice  of 
Saxony,  the  great  political  and  military  genius  of  Germany  in  that 
century ; the  example  was  soon  imitated  in  Baden,  Silesia,  and 
Brunswick,  and  a curious  sketch  of  military  education,  by  the  hand 
of  Duke  Albert  of  Brandenburg,  has  been  lately  published  from 
the  Berlin  archives,  in  which  theology  and  mathematics  hold  the 
two  most  important  places. 

The  first  school  of  any  real  importance  was  founded  in  Colberg, 
by  the  great  elector,  Frederick  William,  in  1653.  This  had  con- 
siderable success,  and  both  his  successors,  King  Frederick  and 
Frederick  William  L,  improved  it  greatly,  and  finally  transferred  it 
to  Berlin.  It  was  the  time  (about  1705,  1706,)  of  the  great  advance 
in  military  engineering  under  Yauban  and  Coeborn,  and  a school 

•The  chief  authority  for  this  paper  is  a very  detailed  account  of  the  Staff  School,  (Krieg9- 
Schule ,)  by  Friedliinder.  pp.  1—360. 
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for  engineering  was  founded,  in  which  some  of  their  pupils  had  a 
great  share.  The  first  Prussian  trigonometrical  survey  also  dates  as 
eaily  as  1702;  that  of  England  was  not  begun  till  1784.  It  may 
indeed  be  said  that  the  scientific  arms  began  to  take  a more  favora- 
ble place  in  the  Prussian  army  about  this  time.  They  have  held, 
and  even  still  hold  in  some  respects,  a less  distinguished  position  in 
Germany  than  in  France,  England,  or  Sardinia;  and  the  first 
instance  of  an  artilleryman  being  made  a general,  was  in  the  reign 
of  Frederick  William  I. 

On  Frederick  the  Great's  accession  ho  found  several  military 
schools  in  existence.  These  had  been  chiefly  founded  by  his  eccen- 
tric father,  who  had  a passion  for  Cadet  Houses  and  cadets,  and 
their  object  is  said  to  have  been  to  supply  an  education  to  the 
nobility,  who  at  that  time  were  very  ill-taught  in  Germany.  After 
Frederick’s  first  wars,  his  own  attention  was  lunch  occupied  by  the 
need  of  a better  military  education,  and  he  continued  to  work  at 
the  subject  very  zealously  till  his  death.  Ilis  example  on  this  point, 
as  that  of  a great  military  authority,  is  most  instructive,  since  his 
object  was  at  first  only  to  educate  cadets  before  their  entrance  to  the 
army,  but  was  afterwards  extended  to  completing  the  education  of 
officers  already  on  active  service.  Ilis  views  on  the  last  point  were 
carried  out  by  Scharnhorst.  They  were  the  germ  of  the  present 
Prussian  military  education. 

It  is  curious  to  observe  that  the  Austrian  Succession  War  and  the 
Seven  Years’  War,  the  first  great  wars  since  Louis  XIV.,  and  which 
broke  the  Thirty  Years’  Peace  of  the  eighteenth  century,  are  periods 
at  which  scientific  military  education  made  a great  step  in  Europe. 
A Treatise  of  Marshal  Count  Beausobre’s  on  the  subject  first  showed 
the  existing  want ; it  is  entitled  “ Utiliti  iFune  Ecole  et  (Tune  Aca- 
demic M Hilaire,  aver  des  Notes,  ou  I'on  traite  dee  Ecoles  Mililaires 
de  r Antiquite."  It  attracted  great  attention  on  its  appearance. 
Most  of  the  military  academies  properly  so  called,  date  from  about 
this  time.  The  earliest  warrant  for  Woolwich,  dates  in  1741.  The 
Theresianum  of  Maria  Theresa  was  begun  at  Vienna  about  1748. 
The  first  French  school  was  the  celebrated  engineer  school  of 
Mczieres  founded  in  1749.  This  was  soon  followed  by  the  old 
military  school  of  Paris  in  1751,  and  by  the  school  for  artillery 
at  La  Fere  in  1756.  Frederick’s  own  Ritter  Academic  dates 
from  1764. 

Frederick  began  this  institution  with  his  usual  energy,  immedi- 
ately on  the  close  of  the  Seven  Years'  War.  11  My  fire  is  quenched,” 
he  writes,  “and  I am  now  only  busied  in  improving  the  practice  of 
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my  men.  * * * * The  position  of  the  common  soldier  may 

be  left  as  it  was  before  the  war  began,  but  the  position  of  the  offi- 
cers is  a point  to  which  I am  devoting  my  utmost  care.  In  order  in 
future  to  quicken  their  attention  whilst  on  service,  and  to  form  their 
judgment,  I have  ordered  them  to  receive  instruction  in  the  art  of 
war,  and  they  will  be  obliged  to  give  reasons  for  all  they  do.  Such 
a plan,  as  you  will  sec,  my  dear  friend,  will  not  answer  with  every 
one;  still  out  of  the  whole  body  we  shall  certainly  form  some  men 
and  officers,  who  will  not  merely  have  their  patent  ns  generals  to 
show,  (die  nichl  bios  patentirte  Generate  vorstelten.)  but  some  capacity 
for  the  office  as  well.”  He  had,  in  fact,  seen  with  great  admiration 
the  improved  military  school  recently  founded  by  Maria  Theresa; 
and  as  it  is  best  on  such  points  to  let  this  great  authority  be  hcaid 
for  himself,  we  shall  quote  his  own  words: — 

“ In  order  to  neglect  nothing  bearing  on  the  state  of  the  army, 
the  Empress  founded  near  Vienna,  \nt  Wiener  Xcustadt,)  a collego 
where  young  nobles  were  instructed  in  the  whole  art  of  war.  She 
drew  to  it  distinguished  professors  of  geometry,  fortification, 
geography,  and  history,  who  formed  there  able  pupils,  and  made  it 
a complete  nursery  for  the  army.  By  means  of  her  care,  the  mili- 
tary service  attained  in  that  country-  a degree  of  perfection  which  it 
had  never  reached  under  the  Emperors  of  the  House  of  Austria; 
nnd  a woman  thus  carried  out  designs  worthy  of  a great  man.” 

His  letters  show  that  lie  contemplated  an  improved  school,  and 
he  says  to  D’Alembert : “ I send  you  the  rales  of  my  academy. 
As  the  plan  is  new,  I beg  you  to  give  me  your  honest  opinion  of  it.” 
Accordingly,  the  academy  was  founded.  We  will  describe  it  in  his 
own  words : — . 

“ An  academy  was  founded  at  the  same  time,  in  which  were 
placed  those  of  the  cadets  who  showed  most  genius.  The  king 
himself  drew  up  the  rales  for  its  form,  and  gave  it  a plan  of  instruc- 
tion, which  stated  the  objects  of  the  studies  of  the  pupils,  aud  of 
the  education  they  were  to  receive.  Professors  were  chosen  from 
the  ablest  men  who  could  be  found  in  Europe,  nnd  fifteen  young 
gentlemen  were  educated  under  the  eyes  of  five  instructors.  Their 
whole  education  tended  to  form  their  judgment.  The  academy  was 
successful,  and  supplied  able  pupils,  who  received  appointments  in 
the  army.”* 

This  school,  which  was  opened  in  1705,  was  Frederick's  only 
foundation  of  the  kind ; he  was  occupied  with  it  incessantly.  The 
plan  of  its  studies  was  drawn  up  by  his  own  hand,  and  we  have 

•**  Jligfoire  tie  oiuu  Temp*.”—  (Eutrtty  t|.,  p.  99 
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many  of  his  letters  of  encouragement  to  its  pupils  or  professors. 
'Whether  he  is  writing  to  Voltaire,  Condorcct,  or  “ My  Lord  Marischal  ” 
Keith,  he  constantly  shows  both  his  well-known  attention  to  tho 
economy  of  his  new  school,  and  a paternal  interest  in  his  young 
cadets  and  their  teachers.* 

Accordingly,  both  in  professors  and  pupils,  the  new  institution 
soon  gained  an  European  character.  Out  of  its  twenty-first  direc- 
tors, no  less  than  ten  were  distinguished  foreigners;  one  of  the 
best  teachers  at  Berlin  was  D’Antoni,  a distinguished  soldier  from 
the  Turin  institution  and  the  artillery  school  at  Alessandria — 
schools  which  were  still  the  representatives  of  the  military  science 
of  the  great  Italian  generals,  of  the  Duke  of  Parma,  of  Spinola, 
and  MoutecuculL 

This  institution  was  still,  as  it  would  appear,  upon  the  old  princi- 
ple of  juvenile  army  schools,  nor  does  Frederick  seem  to  have  set 
on  foot  any  school  for  officers  after  entering  the  service.  But  he 
evidently  felt  strongly  the  need  of  improving  his  staff  officers,  and 
of  raising  the  science  of  his  artillery  and  engineers.  Thus  we  find 
him  referring  to  the  French  engineer  school  at  Mezicres ; and  he 
endeavored  to  raise  the  intelligence  and  education  of  his  officers. 
It  may,  however,  be  suspected  that  the  spirit  of  the  “ I’otsdamcr 
Coterie,”  as  it  was  called,  became  gradually,  and  particularly  after 
Frederick’s  death,  too  literary'  and  speculative  to  suit  the  rough 
work  of  war ; and  it  may,  perhaps,  be  thought  that  some  defect  of 
this  kind  is  still  traceable  in  the  excessive  amount  of  teaching  and 
the  abstract  nature  of  some  of  the  subjects  taught  in  the  staff 
school  at  Berlin. 

Such  seems  to  have  been  the  opinion  of  Scharnhorst,  tho  virtual 
author  of  the  present  system  of  army  education,  and  whom  the 
Prussians  still  regard  as  their  first  authority  on  that  subject.  “In- 
struction is  given,”  he  says,  “at  the  military  school  in  all  literature, 
in  philosophy,  and  in  many  various  sciences.  Frederick  seems  to 
have  wished  to  lay  in  it  the  foundation  of  the  education  at  once  of 
an  officer  and  of  a learned  man.  Few  men,  however,  are  able  to 
excel  at  once  in  various  branches  of  human  knowledge,  and  the 
surest  means  to  do  so  in  one  is  not  to  attempt  it  in  many." 

• He  gives  himself,  in  his  forcible  style,  the  reasons  for  his  attention  to  early  military  schools, 
lie  had  found  his  young  nobility  excessively  averse  to  such  education.  “They  shrink  from 
the  army,"  he  said,  “ because  in  this  country  it  is  a real  training  for  the  character.  Nothing 
is  parsed  over  in  a young  officer  ; he  is  obliged  to  maiutain  a prudent,  regular,  and  sensible 

conduct This  is  precisely  what  they  dislike,  and  one  still  hears  the  absurd  and 

insolent  expression,  4 If  my  boy  will  not  work,  he  will  do  none  the  worse  for  a soldier.’ 
Vet,  he  may  do  for  a mere  man-at-arms  ( fantaasin ,)  but  not  for  an  officer  fit  to  be  advanced 
t«*  the  highest  commands,  the  only  end  of  a good  soldier's  life,  and  which  requires  a really 
•xtenaive  knowledge."—  (Eurrts,  ix.,  ||7, 120. 
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We  have  referred  to  Frederick  and  his  school  rather  to  show  the 
interest  he  felt  in  military  education,  than  because  his  institution 
was  very  important.  Military  education  was  still  very,  imperfect, 
and  it  completely  languished  in  Prussia  till  Scharnhorst  established 
it  on  its  present  footing. 

Scharnhorst  was  himself  an  Hanoverian,  but  entered  the  Prussian 
sendee,  and  had  seen  by  experience  the  defects  of  their  system  in 
the  campaigns  of  1702,  1703,  and  1805.  He  had  long  devoted 
especial  attention  to  military  education  and  to  all  the  scientific  part 
of  his  profession.  Along  with  Bluchcr  and  Gncisenau,  he  was  con- 
sidered one  of  the  first  generals  of  the  army,  and,  on  the  exhaustion 
of  Prussia  after  Jena,  he  was  selected  to  remodel  its  whole  system. 
He  did  not  live  to  complete  his  work,  having  been  killed  early  in 
1812  ; but  his  statue  near  the  bridge  at  Berlin,  remarkable  for  its 
noble  and  thoughtful  expression,  records  the  gratitude  of  Prussia  to 
its  greatest  scientific  soldier. 

“The  perfection  of  the  French  military  organization,”  says  Mr. 
Alison,  appeared  to  him  in  painful  contrast  beside  the  numerous 
defects  of  that  over  which  he  presided.  * * * * Boldly  ap- 

plying to  the  military  department  the  admirable  principles  by  which 
Stein  had  secured  the  affections  of  the  burgher  classes,  he  threw 
• open  to  the  whole  of  the  citizens  the  higher  grades  of  the  army, 
from  which  they  had  been  hitherto  excluded.  * * * * And 

every  department  of  the  public  service  underwent  his  searching 
eye.” 

The  work  began  with  the  commission  of  1807,  of  which  both 
Stein  and  Scharnhorst  were  members.  And  the  regulation  of  1808 
laid  down  the  principle  broadly,  that  the  only  claim  to  an  officer’s 
commission  must  be,  “ in  time  of  peace,  knowledge  and  education ; 
in  war,  courage  and  conduct.” 

On  these  principles,  during  the  next  three  years,  Scharnhorst  laid 
the  foundations  of  the  present  education.  He  abolished  most  of 
the  existing  juvenile  schools,  with  the  exception  only  of  the  Cadet 
Houses,  intended  nlmost  solely  for  the  sons  of  officers.  He  changed 
the  previous  war  school  into  a sort  of  school  <T Elite,  consisting  of 
a senior  and  junior  department,  in  which  the  younger  soldiers  of  all 
arms  were  to  be  imbued  with  such  knowledge  as  might  give  them  a 
scientific  interest  in  their  profession,  and  in  which  senior  officers 
(also  of  all  arms)  were  to  have  a higher  course  of  a similar  nature, 
success  in  which  was  to  form  a recommendation  for  employment  on 
the  staff.  He  began  the  plan  of  the  division  schools,  where  all  can- 
didates for  commissions,  but  not  yet  officers,  might  conduct  their 
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military  studies  along  with  the  practice  of  their  profession.  Its 
idea  was  to  mako  some  military  study  necessary,  and  successful 
study  honorable,  in  the  army.  Finally,  ho  began  the  present  system 
of  careful  examination  on  entering  the  army. 

The  following  historical  notice  of  the  origin  and  successive 
changes  of  the  division  schools  is  taken  from  a communication  by 
Col.  Yon  Holleben,  and  a member  of  the  General  Inspection  of 
Military  Instruction  to  the  English  Commission. 

The  cabinet  order  of  the  6th  of  August,  1808,  laid  the  founda- 
tion of  the  present  system  of  military  education.  It  regulates  the 
appointment  of  Swordknot  ensigns  and  the  selection  of  officers,  and 
declares  that  the  only  title  to  an  officer’s  commission  in  time  of 
peace  shall  be  professional  knowledge  and  education,  and  in  time  of 
war  distinguished  valor  and  ability. 

The  cabinet  order  of  the  6th  of  August,  1808,  could  only  come 
gradually  into  operation ; the  system  of  military  examinations  had 
to  be  created,  and  the  educational  institutions  had  to  receive  a new 
organization,  under  the  superintendence  of  a general  officer.  Four 
provincial  boards  of  examination  were  successively  established,  and 
on  the  1st  December,  1809,  a body  of  instructions,  still  very  vague 
and  general,  was  issued  for  their  guidance. 

A cabinet  order  of  the  3rd  of  May,  1810,  remodeled  the  military 
schools,  directing,  in  addition  to  the  cadet  schools  at  Berlin  and 
Stolpe,  the  formation  of  three  military  schools  for  Swordknot  en- 
signs, ( Portepee-Fahn riche,)  one  at  Berlin  for  the  marches  ( Die 
Marken,)  and  Pomerania,  a second  at  Kdnigsbcrg,  for  cast  and 
west  Prussia,  and  a third  at  Breslau,  for  Silesia;  and  the  formation 
of  a military  school  at  Berlin  for  officers.  All  these  institutions 
were  placed  under  the  general  superintendence  of  Lieutenant-Gen- 
eral Von  Diericke,  who  had  also  the  special  superintendence  of  the 
boards  of  examination.  A board  of  military  studies  was  created 
and  intrusted,  under  his  control,  with  the  task  of  carrying  the  regu- 
lations into  effect. 

Before,  however,  the  new  institutions  attained  to  any  stability  the 
war  years  of  1813 — 14 — 15  intervened,  and  the  operations  of  the 
board  of  examinations  ceased. 

Soon  after  the  conclusion  of  peace  directions  were  given  that  the 
examinations  should  recommence,  with  an  equitable  consideration 
of  the  claims  of  the  Landwehr  officers,  ensigns,  and  other  young 
persons  who  had  grown  up  during  the  war. 

At  first  there  was  only  one  board  of  examination  at  Berlin,  with 
large  discretionary  powers  as  to  their  mode  of  procedure.  In  April, 
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1816,  a cabinet  order  was  issued  to  form  boards  of  examination  for 
the  Swordknot  at  every  brigade,  as  the  present  divisions  were  then 
called,  besides  the  existing  board  at  Berlin,  for  the  examination  for 
an  officer’s  commission. 

Contemporaneously  with  the  nine  boards  of  examination,  the 
board  of  military  studies,  by  an  order  of  January,  1816,  directed 
the  establishment  of  schools  for  every  brigade,  and  attempted  to 
gradually  regulate  the  instruction  they  gave.  The  schools  contained 
two  classes,  the  lower  to  prepare  candidates  for  the  Swordknot,  the 
higher  to  prepare  candidates  for  the  rank  of  officer.  As,  however, 
no  standard  of  attainment  was  required  for  admission  into  the 
schools,  their  instruction  had  to  commence  with  the  first  elements, 
and  was  charged  with  more  work  than  it  could  perform.  The 
weaker  scholars  stayed  two,  three,  or  more  years  in  the  lower  class, 
and  the  education  of  the  better  scholars  was  impeded. 

During  this  and  the  following  period  the  authority  over  the  ex- 
amination boards  (the  Prcesidium,)  was  distinct  from  that  over  the 
schools,  (the  general  inspection,)  and  it  was  not  till  later  that  both 
authorities  were  vested  in  a single  person.  This  division  of  powers, 
intended  to  secure  the  independence  and  impartiality  of  the  exam- 
inations, led  to  the  result  that  the  two  authorities  were  occasionally 
led,  from  a difference  of  principles,  to  labor  in  different  directions. 
Still,  in  the  infancy  of  military  education,  the  rivalry  it  occasioned 
was  favorable  to  a rapidity  of  development. 

An  order  of  the  ICth  of  March,  1827,  added  French  to  the 
studies  for  the  ensigns’  examination,  and  fixed  a higher  standard  of 
attainments  in  military  sciences  for  the  officers’  examination. 

Nearly  at  the  same  time,  a cabinet  order  of  the  27th  of  March, 
1827,  directed  that  there  should  be  only  one  class  for  Swordknot 
ensigns  in  the  division  schools,  and  that  after  October,  1829,  the 
candidate  should  obtain  a testimonial  of  fitness  for  the  rank  of 
Swordknot  ensign  previous  to  admission  as  a student 

Accordingly  young  men  had  to  be  prepared  for  examination 
for  the  Swordknot  at  their  entrance  into  their  corps,  or  might 
prepare  themselves  by  private  studies  and  instruction  during  their 
service. 

The  task  of  the  schools,  still  very  comprehensive  embracing  all 
the  liberal  sciences  as  well  as  the  military,  was  accomplished  during 
this  period  in  two  courses  of  nine  months,  in  a higher  and  a lower 
class. 

A cabinet  order  of  the  31st  of  January,  1837,  introduced  the  en- 
trance examination,  instead  of  the  examination  for  the  Swordknot. 
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it  being  declared  that  every  candidate  for  the  commission  of  an 
officer,  after  his  reception  into  a corps,  should  prove  in  an  examina- 
tion his  possession  of  the  knowledge  requisite  for  a Swordknot  en- 
signey  before  his  actual  appointment.  At  the  same  time  a regula- 
tion of  the  ministry  of  war,  of  the  1 7th  of  December  1836,  re- 
modeled and  more  precisely  defined  both  the  entranco  (Swordknot 
ensign)  examination,  and  that  for  the  commission  of  an  officer. 
This  regulation,  while  it  essentially  modified  the  instruction  given 
at  the  division  schools,  furnished  them  at  the  same  time  with  a more 
certain  clue  for  their  guidance.  The  preparation  of  youths  for  the 
Swordknot  examination  during  their  service  in  the  corps  was  dis- 
continued. But  the  standard  of  the  entrance  examination  was  still 
too  low,  requiring  only  a small  portion  of  the  branches  of  a general 
liberal  education,  and  that  not  in  the  shape  in  which  they  are  taught 
in  our  gymnasia,  lienee  the  evil  result,  that  young  men,  previous 
to  their  entrance  into  a corps,  had  usually  to  prepare  for  the  mili- 
tary profession  at  private  institutions  instead  of  at  the  gymnasia, 
and  nevertheless  brought  with  them  a very  defective  amount  of  pre- 
paratory training ; on  the  other  hand,  the  demands  of  the  officers’ 
examination  wero  very  multifarious.  It  still  required  the  general 
scholastic  sciences  by  way  of  formal  education,  and  the  military 
sciences  as  a special  education  for  the  military  profession.  Thus  the 
task  of  the  division  schools  continued  overwhelming,  and  an  aim 
was  set  before  them  which  they  could  not  attain. 

A regulation  of  the  4th  of  February,  1844,  reformed  simultane- 
ously the  whole  system  of  military  examination  and  education. 

The  views  which  guided  these  reforms,  the  improvements  and 
advantages  which  were  hoped  to  be  thereby  obtained,  were,  in  gen- 
eral, the  following: — 

1.  The  military  profession,  like  every  other,  requires  a general 
school  education  intended  generally  to  cultivate  the  mind,  distinct 
from  the  subsequent  special  and  professional  education  for  which 
the  former  is  the  necessary  groundwork. 

The  former  is  tested  in  the  examination  for  the  Swordknot,  the 
latter  in  the  officers’  examination. 

2.  The  preparatory  education  required  from  the  candidate  for  a 
Swordknot  is  the  function  of  the  ordinary  schools  of  the  country. 
Nothing  but  what  they  can  impart  is  required,  and  from  considera- 
tion of  the  youthful  age  of  the  candidates  (seventeen  years,)  the 
amount  of  preparatory  training  required  is  not  the  attainment  of 
the  highest  class  of  the  gymnasium,  but  only  that  required  for  ad- 
mission into  the  Prima. 
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8.  The  required  previous  training  not  only  gives  the  candidate  a 
more  certain  basis  for  his  subsequent  military  education,  but,  as 
being  the  groundwork  of  all  professions,  leaves  him  afterwards  at 
liberty  to  cultivate  the  special  knowledge  requisite  for  any  profes- 
sion that  ho  may  prefer. 

4.  The  division  schools  are  freed  from  a multifarious  course  of  in- 
struction in  the  scholastic  sciences,  a task  beyond  tbeir  power;  the 
result  of  which  was  that  the  majority  of  scholars  were  very  little 
advanced  in  formal  and  general  education,  and  but  superficially 
grounded  in  the  elements  of  the  professional  sciences,  while  they 
spent  years  in  being  drilled  for  an  examination,  instead  of  being 
educated  for  life. 

5.  If  the  division  schools  have  an  able  staff  of  military  teachers, 
they  can  give  a good  professional  education.  The  younger  officers, 
even  if  they  nover  received  the  full  training  of  the  gymnasium, 
may  still,  by  their  professional  training,  raise  themselves  above 
their  subordinates,  (a  class  in  Prussia  often  highly  educated,) 
and  are  started  with  an  excellent  preparation  for  their  professional 
career. 

6.  By  the  amount  of  liberal  education  required  in  the  examina- 
tion for  the  Swordknot,  the  friends  of  those  destined  for  the  military 
profession  are  admonished  to  provide  them  an  education  equal  to 
that  received  by  the  members  of  other  professions. 

7.  By  the  method  pnrsued  in  the  examinations  the  power  is  re- 
tained of  raising  or  lowering  the  standard  according  to  circum- 
stances. When  the  supply  of  officers  is  deficient,  the  standard  can 
be  lowered ; at  other  times,  as  at  present,  it  may  be  raised.  Since 
the  above-mentioned  regulations,  the  following  essential  alterations 
have  been  introduced  : — 

1.  The  examination  for  the  Swordknot  is  again  placed  after  ad- 
mission into  the  corps,  but  no  one  can  be  admitted  to  attend  the 
division  schools  without  a testimonial  of  fitness  for  the  rank  of 
Swordknot  ensign. 

2.  A testimonial  of  fitness  for  the  university,  ».  to  have  passed 
the  abiturient  examination,  dispenses  with  the  examination  for  the 
8wordknot.  In  consequence  of  this  rule  fifty  abiturients  on  an 
average  annually  enter  the  army.  These,  as  well  as  the  selectaner 
of  the  cadet  corps,  must  be  considered,  in  point  of  scientific  educa- 
tion, an  excellent  supply  of  officers.  From  the  powerful  impulse 
that  military  instruction  has  received  in  the  last  fifty  years,  it  may 
be  expected  that  the  time  is  not  distant  when  the  candidate  for  an 
officer’s  commission,  instead  of  passing  the  Swordknot  examination, 


Digitized  by  Google 


r 


MILITARY  EDUCATION  IN  PRUSSIA.  293 

■will  have  to  bring  the  finished  training  of  the  gymnasium  ; in  other 
words,  to  have  passed  the  abitnrient  examination. 

8.  Instead  of  the  seventeen  division  schools  there  are  now  by  the 
regulation  of  1844,  only  nine,  and  a further  reduction  of  their 
number  to  four  or  three  is  contemplated,  with  an  improvement  of 
the  staff  of  teachers  and  a stricter  supervision  of  the  scholars. 

III.  SYSTEM  or  MILITARY  RDCCATIO*  A HD  PROMOTION. 

The  standing  army  composed  in  the  manner  and  under  the  cir- 
cumstances already  described,  is  supplied  with  officers  who  must 
have  a good  general  education,  and  have  served  in  the  ranks,  or  have 
obtained  a certain  amount  of  professional  instruction.  The  usual 
course  is  as  follows : — 

Young  men  obtain  a nomination  from  the  colonel  of  a regiment. 
This  nomination  admits  them  merely  to  service  in  the  regiment  as 
privates,  with  a recognition  of  their  being  candidates,  anpiranten  or 
aspirants,  for  the  rank  of  officer.  Before  they  obtain  that  rank,  the 
following  conditions  must  be  fulfilled.  They  must  pass  an  examina- 
tion in  the  common  subjects  of  a good  general  education,  such  as 
the  sons  of  well-born  or  wealthy  civilians  may  be  supposed  to  re- 
ceive. They  must  servo  six  or  nine  months  with  the  troops ; they 
must  attend  nine  months  at  a division  school,  or  twelve  months  in 
the  artillery  and  engineer  school,  where  they  receive  a course  of 
special  military  instruction ; and  they  must  pass  an  examination  in 
professional  subjects  before  a board  sitting  at  Berlin.  They  are 
then  eligible  for  a vacancy.  In  order  to  obtain  a commission  they 
require  further  the  recommendation  of  the  officers  of  the  regiment 

It  is  obvious  to  remark,  that  in  obtaining  a commission  in  the 
Prussian  service  the  candidate’s  chance  depends  greatly  on  the 
recommendation  of  the  colonel  and  the  after  assent  of  the  officers. 
The  effect  of  this  is  to  maintain  an  exclusive  character  in  the  army. 
Above  two-thirds  of  the  commissions  are  obtained  by  the  course 
described  above ; . the  remainder  are  granted  to  those  who  pass 
through  the  cadet  schools. 

Of  these  there  are  five  altogether,  four  junior  establishments, 
situated  in  certain  provincial  towns,  and  one  senior  or  upper  school 
at  Berlin,  to  which  the  others  are  merely  preparatory.  They  are  all 
supported  by  the  state ; mainly  for  the  purpose  of  educating  the 
children  of  meritorious  officers  in  want  of  assistance ; but  they  are 
also  open  to  others.  With  the  exception  of  the  highest  class  of  the 
upper  school,  the  Selecta  above  mentioned,  the  instruction  given  is 
of  a perfectly  general  character,  and  there  is  no  obligation  even  for 
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those  who  hare  roceived  the  most  arnplo  pecuniary  assistance  to 
enter  the  military  profession.  The  discipline,  however,  is  military, 
the  teachers  are  mostly  officers,  the  pupils  arc  regularly  drilled,  and 
most  of  them  actually  go  into  the  army.  This  they  do  in  ordinary 
casos  without  going  through  the  highest  or  select  class  in  which  pro- 
fessional instruction  is  given ; they  merely  pass  the  same  preliminary 
examination  as  the  candidates  nominated  by  the  colonels  of  regi- 
ments ; they  enter  the  army  without  their  commissions,  and  have  to 
obtain  them  in  the  same  manner  as  the  other  candidates,  by  serving 
six  or  nine  months  with  the  troops,  aud  by  following  their  profes- 
sional studies  in  the  division  or  artillery  and  engineer  schools,  and 
by  passing  the  officers’  or  second  examination  before  the  examining 
board  at  Berlin.  Those  who  do  remain  to  go  through  the  highest 
or  select  class  receive  their  professional  instruction  in  it  instead  of 
in  the  division  or  artillery  and  engineer  schools,  and  they  arc 
examined  for  their  commissions  by  the  board  while  still  at  the  cadet 
school. 

Thus,  in  the  course  usually  followed,  three  requisites  are  exacted 
in  Prussia  before  a commission  is  given ; first,  a good  general  educa- 
tion ; secondly,  some  actual  military  service ; and,  thirdly,  profes- 
sional knowledge  gained  by  something  like  a year  of  military  study. 
But  the  military  sendee  is  not  required  from  the  npper  thirty 
students  of  the  Selecta  of  the  Cadet  Bouse. 

It  will  be  well  to  mention,  at  the  commencement,  the  names  of 
the  two  examinations.  The  first,  the  preliminary  examination, 
merely  testing  the  general  education,  admits  to  a particular  grade 
among  non-commissioned  officers;  those  holding  it  rank  between 
sergeants  and  corjairals,  and  in  consideration  of  their  being  can- 
didates {atpiranten)  for  a commission  wear  a different  sword-knot, 
and  hence  have  the  name  of  Swordknot  ensign  or  Porlepet-fahnrich. 
Tho  first  or  preliminary  examination  is  accordingly  called  the 
Portepeefahnrich  examination.  The  second,  the  professional 
one,  is  the  officers’  examination,  for  the  commission  of  second 
licutentant 

These  two  examinations,  for  the  grade  of  Porlepet-fahnrich  and 
for  the  officer’s  commission,  arc  either  conducted  or  controlled  by 
the  Supreme  Military  examinations  Board,  ( Obtr-Militair-Eiamina - 
liutit-C'ommitsum)  in  Berlin,  a body  partly  composed  of  military 
officers,  partly  of  eminent  civilians. 

The  various  examining  boards,  the  central  and  the  local  ones, 
which  conduct  these  two  examinations,  arc  quite  independent  of  the 
military  schools,  and  were  formorly  presided  over  by  a difl'erent 
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Lead ; but  in  order  that  the  system  should  be  uniformly  carried  out, 
and  as  Colonel  von  Holleben  expresses  it,  that  “ the  examination s 
should  exercise  a salutary  influence  on  education,  and  that  their 
standard  should  be  adjusted  to  the  capacities  of  the  schools ,”  they 
have  now  been  placed  under  the  same  control  as  the  military 
schools. 

The  whole  department  of  military  education  is  therefore  now 
under  the  control  of  a single  high  functionary,  bearing  the  title  of  the 
general  inspector  of  the  military  schools,  military  education,  and 
military  studies  ( das  Militair  Erziehungs-und-Bildungsicescn ,)  who 
reports  direct  to  the  king  on  all  subjects  relating  to  examination 
and  instruction,  lie  submits  his  proposals  on  matters  of  adminis- 
tration to  the  minister  of  war,  who  issues  the  necessary  orders 
to  the  boards  charged  with  the  financial  control  of  the  various 
schools. 

The  general  inspector  is  assisted  by  a supreme  council  or  board 
of  military  studies,  composed  of  field  officers  of  the  general  staff 
and  of  the  special  arms,  the  directors  of  the  war  school,  of  the 
supreme  board  of  military  examinations,  of  the  artillery  and  engi- 
neers school,  the  commander  of  the  cadet  corps,  some  of  the  con- 
sultative assessors  ( Vortragenden  Ruthin,)  of  the  minister  of  worship, 
and  of  individuals  selected  from  the  general  body  of  learned  men 
(professors.) 

The  priricipal  military  schools  of  Prussia  may  be  divided  into 
five  classes: — 

I.  Those  which  give  a good  general  education  to  the  sons  of 
meritorious  officers,  but  which  are  open  to  others,  such  as — 

1.  The  Cadet  IIouscs  or  Cadet  Schools  ( Cadetten-Htluser ,)  which 
supply  a certain  amount  of  instruction  in  military  professional 
subjects. 

II.  Such  as  supply  professional  instruction  to  young  men  who  are 
candidates  for  the  rank  of  officer  in  the  Prussian  army.  These 
are — 

2.  The  Division  Schools  (Divisions-Schule,)  nine  in  number,  one 
for  each  army  corps. 

3.  The  artillery  and  engineers  schools  in  Berlin. 

III.  Those  which  afford  professional  instruction  to  officers  already 
in  the  service,  to  qualify  them  for  special  duty,  limited  to — 

4.  The  War  School  or  Staff  School  ( Kriegs-Schule ,)  in 
Berlin. 

IV.  Those  intended  to  give  special  instruction  for  the  training  of 
non-commissioned  officers  and  men.  Such  as — 
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5.  The  School  Division  or  Non-commissioned  Officers  School 
( Schulabtheilung ,)  at  Potsdam. 

6.  The  Regimental  Schools  (RegimenU  and  Bataillomt  Sehulen.) 

7.  The  Music  and  the  Swimming  Schools,  and  the  Central  Gym- 
nastic School  in  Berlin  (Central  Tum-Anstalt.) 

8.  The  Vetcriuary  School  ( Thierarzeneiechule .) 

V.  Those  intended  to  give  gratuitous  education  to  the  children, 
boys  and  girls,  of  non-commissioned  officers  and  soldiers,  whose 
parents  are  too  poor  to  provide  for  them.  Such  are, — 

9.  The  Military  Orphan  Houses  ( Militair - Waiunhauter,)  at  An- 
naburg,  Potsdam,  and  Pretzsch. 

10.  The  schools  for  soldiers'  children. 

In  addition  to  these  might  be  mentioned  the  Medical  Institution, 
particularly  the  Frederick- William's  Institution  at  Berlin,  and  the 
Knight  Academy  (Ritter- Acadtmie,)  or  Noblo  School,  in  Liegniti. 

The  annual  cost  to  the  state  of  the  military  schools  in  1856, 
appears  to  be  as  follows: — 


Department  of  General  Inspector, 

Supreme  Military  Kiammations  Board...... 

Board  of  Military  Studio. 

Board  of  Examiner*  for  Artillery  Lieutenants, 

Cadet  House  at  Berlin 

M **  f'oudam, . . 

M " Culm 

• • Wahktatt, 


General  War  or  Staff  School 

l/nilad  Artillery  and  Engineers  School,. . 
Veterinary  School 

Surname  School, 

vision  Schools, 

“ Libraries, 

Miscellaneons,. .. 


Ralarie*. 

Dollars.* 

Oth*r 

Finances. 

Dollars* 

Total 

Dollars.* 

Nnmbor 

of 

Biudenta. 

5,872 

850 

5,028 

5.100 

3U0 

5,700 

848 

60 

60 

12,944 

12,044 

420 

15,805 

‘24.885 

40,000 

200 

15.738 

18.436 

34,174 

160 

16.953 

28,706 

38.059 

200 

15.035 

24  853 

40,7dH 

200 

18,55-2 

3,013 

21,565 

120 

15.025 

1,010 

16.935 

240 

8.514 

4.165 

12,679 

4,046 

780 

4.766 

10,800 

6,105 

16,995 

Variable. 

400 

1,‘JU0 

I, boo 

6H0 

H 

146,138 

108,777 

354,909 

Or  about  £38,236  annually,  exclusive  of  the  charge  for  buildings 
and  repairs,  and  the  original  outlay  for  their  first  establishment 
The  pay  of  the  student  officers,  and  the  pay  and  allowances  of  the 
military  professors  and  teachers,  are,  however,  drawn  from  their 
corps,  so  that  the  above-mentioned  seems  only  to  include  the  extra 
pay  granted  to  the  professors,  Ac. 

The  expenses  of  the  Non-commissioned  Officers  School,  of  the 
military  orphan  houses,  and  of  the  schools  for  soldiers'  children,  arc 
not  given  in  the  printed  paper  from  which  these  details  have  been 
extracted. 


* A Pruaatan  dollar  ia  equal  to  (lirec  shillings  of  English  money,  aud  70  cants  of  United 
Suite*  currency. 
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IT.  EXAMINATIONS — GENERAL  AND  PROFESSIONAL — FOR  A COMMISSION. 

Two  examinations,  one  in  general  and  the  other  in  professional 
knowledge  are  required  of  all  candidates  for  a commission  upon  or 
soon  after  their  entrance  into  the  army,  unless  they  can  bring  a 
certificate  of  having  successfully  completed  tho  regular  course  of  a 
gymnasium,  in  which  case  they  are  excused  from  the  first. 

These  two  examinations,  through  which  alone  admission  is  ob- 
tained to  the  rank  of  officer,  are  so  important,  and,  hold  so  promi- 
nent a position  in  the  Prussian  military  system,  that  we  propose  to 
preface  our  account  of  the  nature  and  extent  of  each  of  these  ex- 
aminations by  a short  tabular  statement  of  the  circumstances  under 
which  the  candidates  for  each  arm  of  the  service  respectively  pass 
them. 


The  follow  id*  Candidal**  offer 


for  the  Preliminary,  Enaifn'r, 
or  PerUpee-feknrick  Ex- 
ainioalioa. 


for  Ilia  Second  or  Officer**  Ex- 
amination (inallcaac*  befora 
the  Supreme  Board  at  Berlin.) 


Those  presented  by  the 
Colonels  of  Regiments, 


Before,  after,  or  during 
(usually  before)  six 
months'  scrvico  with 
the  Troops,  before  the 
local  Division  Board ; 


After  nine  months'  mili- 
tary instruction  in  tbo 
Division  School. 


Those  coming  at  the  usual 
timo  from  the  Cadet 
House  (from  the  class 
called  Mma,) 


Those  who  stay  an  extra 
year  in  the  Special  or 
Select  class  (Sdecta)  of 
the  Cadet  House, 


On  quitting  the  Cadet 
House,  before  the  Su- 
preme Board  at  Berlin ; 


Before  admission  to  the 

Special  or  Select  class 
(Selecla,)  before  the  Su- 
preme Board  at  Berlin ; 


After  sir  months’  service 
with  the  Troops,  and 
nine  months’  military 
instruction  in  the  Divi- 
sion School. 

On  quitting  tho  Cadet 
House,  after  ono  year's 
military  instruction  in 
the  Select  class  Sdecta. 


Those  for  the  Artillery 
or  Engineers,  except 
when  they  came  from 
the  Special  or  Select 
class,  (Sdala,)  of  the 
Cadet  House, 


After  nine  months'  ser- 
vice with  the  Troops, 
and  three  months'  stay 
at  the  Artillery  and  En- 
gineers School,  before 
tho  Supremo  Board  at 
Berlin ; 


After  ono  year's  stsy  st 
tho  Artillery  and  En- 
gineers School. 


L The  Preliminary  or  Ensign's  ( Portepie-fahnrich ) Examination. 

According  to  a special  law,  any  young  man  above  seventeen  and 
a half  and  under  twenty-three  years  of  age,  whether  he  be  a private 
or  a corporal,  if  he  has  served  six  months  in  the  army,  and  can  ob- 
tain from  the  officers  of  his  company  a certificate  of  good  conduct, 
atteulioii,  and  kuowlcdgc  of  his  profession,  may  claim  to  be  ox- 
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amined  for  the  grade  of  ensign  or  (PorUpie-fahnrxch.)  If  he  suc- 
ceed in  this  examination,  he  is  recognized  as  a candidate,  an  aspirant 
for  a commission ; but  his  prospect  of  obtaining  a commission  is 
subject  to  a variety  of  subsequent  conditions. 

In  practice,  a young  man  who  aspires  to  a commission  applies  to 
the  colonel  of  the  regiment  and  usually  obtains  a nomination  before 
he  actually  joins;  and,  as  the  examination  is  entirely  of  a civil 
character,  he  is  usually  glad  to  try  and  pass  it  at  once.  Having 
recently  como  from  school,  he  feels  probably  better  prepared  than 
he  is  likely  to  be  at  any  subsequent  time : for  on  joining  the  corps, 
he  will  have  for  some  time  to  conform  to  the  life  of  a private  soldier, 
to  sleep  and  mess  with  the  men,  and  to  mount  guard  in  his  turn ; 
and  with  the  drill  and  exercises,  and  the  marching  and  manoeuvring 
with  the  troops,  he  will  have  enough  to  occupy  him  to  prevent  his 
preparing  for  the  examination.  The  two  qualifications  for  the 
ensign’s  grade  are,  the  test  of  the  examination  and  the  six  months’ 
service ; but  it  appears  to  be  indifferent  in  what  order  they  are 
taken,  whether  service  comes  first  and  examination  after,  or  vice 
versd. 

The  examinations  take  place  quarterly,  at  the  beginning  of  every 
January,  April,  July,  and  October.  They  are  held  in  the  great 
garrison  towns  by  local  military  boards,  consisting  of  a president 
and  five  examiners.  Applications  for  permission  to  be  examined 
must  be  made  at  least  a fortnight  before,  and  must  be  accompauied 
by  certificates  stating  the  candidate’s  birth,  parentage,  <kc. ; certifi- 
cates of  diligence  and  good  conduct  from  tho  schoolmasters  or  other 
teachers  who  have  instructed  him ; and  of  bodily  fitness  from  an 
army  surgeon. 

The  local  board  of  examiners  is  appointed  by  the  general  officer 
in  command  of  the  army  coips,  the  centers  of  examination  cor- 
responding in  present  practice  with  the  localities  assigned  to  the 
division  or  army-corps  schools,  nine  in  number,  presently  to  be 
described. 

The  first  part  of  the  examination  is  on  paper;  a vivd  vet* 
examination  follows. 

On  paper  the  young  men  have  to  write  three  themes  or  composi- 
tions in  German,  to  translate  two  passages,  one  from  Livy  or  Sallust, 
another  from  Ca-sar's  Commentaries,  Cicero’s  Epistles,  or  Quintus 
Curtins;  to  translate  sixteen  or  twenty  lines  from  French  into  Ger- 
man, and  two  passages,  a longer  and  a shorter,  from  German  into 
French.  They  have  ouc  question  in  common  arithmetic,  one  in 
euuatious,  progressions,  or  logarithms;  one  in  geometry,  one  in 
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trigonometry ; they  have  one  in  mathematical  or  physical  geography, 
one  in  the  general  geography  of  Europe  and  its  colonies,  and  one 
in  that  of  Germany  and  Prussia.  There  is  one  question  in  Greek 
or  Roman  history ; one  in  the  earlier  German  history ; one  in 
modem ; and  one  in  Prussian  history.  They  have  also  to  show 
that  they  are  acquainted  with  the  common  conventional  signs  used 
in  representing  the  surface  of  the  earth  in  maps ; and  they  have  to 
copy  a small  map  of  a group  of  hills. 

The  time  allowed  for  each  question  is  about  three  quarters  of  an 
hour  or  an  hour ; for  each  German  theme,  it  is  as  much  as  an  hour 
and  a half  or  two  hours. 

The  questions  are  of  a comprehensive  character ; e.  g.  Give  a 
history  of  the  campaign  of  1813,  or  of  the  life  of  Alexander  the 
Great;  enumerate  the  rivers  flowing  into  the  Mediterranean  Sea, 
with  the  principal  towns  situated  upon  each  of  them.  The  German 
themes  are,  first,  a curriculum  viler,  an  account  of  the  candidate’s 
life,  which  is,  however,  not  supposed  to  count  in  the  result,  and  is 
merely  for  the  examiner's  information ; second  and  third,  two  themes 
on  some  sentence  or  proverb,  for  the  first  of  which  the  examiner 
assists  the  candidate  by  vied  voce  questions  and  corrections  in  draw- 
ing up  the  preliminary  outline  of  arrangement ; for  the  second  he  is 
left  entirely  to  himself. 

There  is  a subsequent  vivd  voce  examination  in  all  the  subjects, 
drawing  excepted.  The  candidates  are  taken  in  small  classes,  not 
exceeding  seven  in  number,  and  are  examined  together,  but  not  in 
public. 

The  results  of  the  examination  are  considered  according  to  the 
system  of  predicates  or  epithets,  sometimes  also  called  emturet. 
The  candidates’  answers  arc  characterized  as  excellent  ( vorzuglich ,) 
good  {gut,)  satisfactory  {(x/riedigend,)  insufficient  (nicht  hinreichend,) 
or  unsatisfactory  {ungenugend-  Numerical  values  are  attached  to 
each  of  these  epithets;  “excellent”  is  marked  with  9;  “unsatis- 
factory ’’  counts  as  1 ; and  according  to  the  amount  of  importance 
attached  to  the  different  subjects  the  marks  thus  given  are  multiplied 
by  a higher  or  lower  number,  by  5 in  one  case,  by  3 or  by  1 in  others. 
German,  Latin,  and  mathematics  have  all  the  highest  estimate  of  6, 
and  are  each  five  times  more  important  than  drawing,  which  is 
marked  by  1 ; geography,  history,  and  French,  are  each  valued  at  3. 
A young  inau  who  gets  the  predicate  “ excellent,”  in  German,  will 
receive  45  marks,  his  9 being  multiplied  by  5 ; whereas  the  same 
predicate  for  history  would  obtain  him  only  15,  and  in  drawing 
only  5 marks. 
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German, . . . . 

Latin 

Mathematics, 

Hinton- 

Guopaphy, . . 

French 

Drawing, . . . 


6 

6 

• 

3 

3 


Total,  25. 


A report  is  then  drawn  up,  and  according  to  the  marks  or  predi- 
cates, tho  candidates  are  pronounced  as  admissible  with  distinction, 
admissible  with  honor,  or  simply  admissible ; or  their  re-examination 
after  six  months,  their  re-examination  after  a year,  or  their  absolute 
rejection,  is  recommended. 

This  report,  with  the  candidates’  certificates,  is  forwarded  to  the 
aupremc  military  examinations  board  at  Berlin,  and,  if  approved 
by  them,  is  submitted  in  their  quarterly  report  to  the  king ; and  the 
result,  when  sanctioned  by  him,  is  communicated  to  the  respective 
corps. 

The  candidates  are  all  informed  not  only  of  the  practical  result, 
but  also  of  the  particulars  of  their  examinations ; they  are  told  in 
what  subjects  they  have  failed,  and  in  what  they  have  succeeded. 
The  candidates  can  not,  under  any  circumstances,  try  more  than 
three  times. 

The  young  men  who  pass,  are  thus,  so  far  as  their  qualification  in 
point  of  knowledge  is  concerned,  pronounced  admissible  to  the 
ensign’s  grade.  They  have  of  course,  to  complete  their  six  months’ 
service  with  the  troops.  Yet  even  when  this  is  completed,  a vacancy 
in  the  list  of  ensigns  must  be  waited  for,  and  months  may  pass 
before  the  aspirant  receives  the  distinctive  badge,  the  special  Sword- 
knot,  which  marks  his  superiority  to  the  corporals,  and  shows  that 
he  has  gained  the  first  step  that  leads  to  a commission. 

The  examination  that  has  now  been  described  is  obviously  one 
for  which  preparation  may  be  made  in  the  common  pnblic  schools, 
and  under  the  usnal  civilian  teachers,  A young  man  of  seventeen 
need  not  have  been  positively  destined  to  the  military  profession, 
nor  have  gone  through  special  preparation  for  any  length  of  time 
beforehand.  The  boards  of  local  military  examiners  are  content  to 
take  them  as  they  are  offered,  inquiry  only  being  made  as  to  their 
birth  and  connections,  and  their  previous  behavior  at  school  or  under 
tuition. 

In  fact,  those  who  have  passed  successfully  through  the  foil  course 
of  a school  which  prepares  for  the  universities  (a  gymnasium,)  are 
excused  the  ensign’s  examination.  The  certificate  they  have  re- 
ceived on  going  away  from  school,  upon  tho  abiturienl's  or  leaving 
examination,  as  it  is  called,  is  considered  quite  sufficient ; except  in 
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the  cane  of  candidates  for  the  artillery  or  engineers,  who  are  ex- 
pected to  show  greater  proficiency  in  mathematics ; and  certainly  a 
boy  in  the  head  olass  of  a gymnasium  ought  to  be  able  to  pass  the 
preliminary  examination  with  perfect  ease  and  with  credit.  The 
amount  of  knowledge  required  and  the  particular  subjects  selected 
are  not  those  of  the  first,  and  are  scarcely  those  of  the  second  class 
of  a gymnasium ; and  the  assertion  was  even  made  that  a boy  from 
the  upper  third  class  might  very  well  hope  to  pass  for  an  ensigney. 
Possibly  a little  extra  tuition  from  the  preparatory  establishments, 
which  are  said  to  hare  sprung  np  with  the  special  function  of 
“ fabricating  Fahnrichs  ” might  ir\  this  instance  be  required. 

The  official  programme  is  here  given,  and  may  be  compared  with 
the  studies  prescribed  in  the  upper  classes  of  the  Cadet  House  at 
Berlin,  (see  the  account  of  that  school.) 

1.  In  their  own  language,  good  legible  handwriting,  a correct  style,  free  from 
orthographical  or  grammatical  mistakes,  facility-  of  expression  in  writing  and 
speaking ; some  evidence  of  a knowledge  of  German  literature. 

2.  In  Iaitin,  facility  in  understanding  the  Latin  prose  writers  ordinarily  read 
in  the  second  class  of  s Prussian  gymnaaium.  A written  exercise  in  translation 
from  Latin  into  German ; grammatical  analysis  of  aome  passages. 

3.  In  French,  facility  in  reading  and  in  translating  from  German  into  French, 
and  French  into  German,  grammatical  analysis  of  French  sentences,  and  a 
knowledge  of  syntax. 

4.  Mathematics; — 

(a.)  Arithmetic  and  Algebra ; — fhmiliarity  with  the  ordinary  rules  for  the  ex- 
traction of  tho  square  root  of  whole  numbers  and  of  fractions ; Proportion 
and  its  applications  including  questions  in  Partnership  and  Compound  Pro- 
portion; the  theory  of  powers  and  roots,  with  integral  and  fractional, 
positivo  and  negative  exponents  Equations  of  tho  two  first  degrees,  with 
one  or  more  unknown  quantities;  Logarithms,  Logarithmic  Equations, 
Arithmetical  and  Geometrical  Progression,  and  practice  in  the  application 
of  the  various  theories. 

(b.)  The  complete  elements  of  Plane  Geometry,  moasuration  of  rectilinoal 
figures  and  of  the  circle,  transformation  and  division  of  figures ; tho  first 
elements  of  the  application  of  Algobra  to  Geometry. 

(«.)  Plane  Trigonometry,  Trigonometrical  functions  and  their  Logarithms 
Use  of  trigonometrical  tables.  Calculation  of  particular  cases  of  triangles, 
regular  polygons,  and  segments  of  circles. 

In  consideration  of  the  especial  importance  of  this  discipline  for  officers  of 
the  artillery  and  engineers,  a higher  predicate  (i  e.  a greater  number  of  marks) 
will  be  required  iu  the  exercises  of  candidates  for  tiicse  two  services;  tho 
knowledge  expected  in  their  case  will  be,  though  not  rnoro  extensive,  more 
thorough  and  deep. 

*.  Geography : — The  general  principles  of  Mathematical  and  Physical  Geogra- 
phy, knowledge  of  our  plaoetaiy  system,  of  the  motions  of  the  Earth,  and  of 
the  phenomena  immediately  dependent  upon  them.  Heartiness  in  drawing  from 
memory  the  outlines  of  the  more  important  countries,  with  their  principal 
mountains,  rivera,  and  cities.  General  outlines  of  Political  Geography,  in  the 
cme  of  the  mere  states  out  of  Europe ; a detailed  account  of  the  dementi  of 
European  statistics,  more  particularly  in  the  case  of  Germany  and  Prussia. 

6.  History: — A knowledge  of  the  more  remarkable  events  in  the  history  of 
great  nations,  of  the  general  connection,  causes,  and  consequences  of  these 
events;  s knowledge  of  the  remarkable  men  of  all  such  nations  down  to  the 
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development,  and  to  tbo  principal  events  of  the  most  important  p are  since  the 
middle  of  the  eighteenth  century. 

7.  Reedinpwi  in  general  drawing,  and  in  constructing  mathematical  figure*; 
some  skill  in  drawing  plans  of  positions  and  mountains,  in  Xlie  way  of  prepara- 
tion for  military  plan  drawing. 

8.  The  candidate  may,  in  addition,  be  examined  in  other  subjects,  in  which 
Ids  certificates  show  that  ho  has  been  instructed;  for  example,  in  Katural 
Philosophy,  so  far  as  included  in  his  previous  courso  of  instruction. 

It  must  be  remembered  that  cither  before  or  after  this  examina- 
tion some  months  must  be  spent  in  actual  service  with  the  troops 
by  all  bnt  the  pupils  belonging  to  the  Selecta  of  the  cadet  school ; 
and  that  nino  months  of  study  at  the  division  and  artillery  and  en- 
gineer schools  intervenes  before  tho  officers  examiuation  takes 
place. 


The  second  or  final  examination  for  a commission,  which  generally 
ensues  when  the  work  of  the  division  school  is  over,  is  held  in  Ber- 
lin only,  and  is  conducted  immediately  by  the  central  commission, 
to  which  reference  has  so  often  been  made — the  supreme  Military 
Examinations  Board,  the  Ohcr-M tl i tair-Kiamina tion*  Commission. 
This  board  or  commission,  a list  of  the  existing  members  of  which 
is  given  in  page  179,  consists,  for  the  purpose.now  in  consideration, 
of  a president  and  five  examiners,  selected  from  the  larger  number 
to  examine  candidates  for  commissions. 

The  examinations  are  hold  continually;  two  opportunities  are 
afforded  every  year  to  the  candidates  sent  from  each  of  the  various 
army  corps.  The  requisite  papers  must  be  forwarded  to  the  com- 
mission eight  days  at  least  beforehand,  and  the  candidates  must  ap- 
pear in  Berlin,  and  take  up  their  quarters  in  the  buildings  placed  at 
the  disposal  of  the  board  on  the  Friday  preceding  the  day  fixed  for 
the  examination.  The  examination  usually  begins  on  the  following 
Monday,  and  lasts  through  the  week.  The  expenses  of  the  journey 
are  allowed,  except,  perhaps,  when  the  candidate  comes  tip  a second 
time. 

The  certificates  to  he  presented  are  the  following : — 

1.  The  certificate  of  birth,  age,  parentage,  <tc.  (This  is  called 
the  National*.) 

2.  The  Curriculum  Vita,  (an.  account  of  the  circumstances  of 
the  candidates's  past  life,  his  education,  employment,  dec.,  die.) 

3.  The  certificate  that  he  has  already  passed  through  a previous 
examination  (the  Tentamen,)  held  by  the  authorities  of  the  division 
school 

4.  A certificate  of  conduct  daring  his  stay  at  the  division 
school 


2.  The  Second  or  Officer'*  Examination. 
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5.  A military  drawing  (Croquis,)  with  on  attestation  given  by  his 
instructor  that  it  is  the  candidate’s  own  doing. 

This  examination,  like  the  preliminary  one,  is  partly  on  paper 
and  partly  oral.  General  directions  are  given  that  the  examiners  in 
both  cases  shall  look  mainly  to  the  question  whether  the  candidate 
has  sufficient  positive  knowledge  of  his  subjects,  and  capacity  to 
explain  and  express  himself,  that  mere  lapses  of  memory  shall  not 
be  regarded,  and  that  natural  endowments  shall  be  principally 
looked  to. 

In  the  written  examination,  the  candidate  has  four  questions  given 
liiin  in  what  is  called  the  knowledge  or  theory  of  arms  ( Waffienlchre,) 
including  under  that  term  all  kinds  of  ammunition ; three  in  tac- 
tics; one  question  in  the  rules  and  regulations  which  touch  the 
duty  of  a subaltern  officer ; two  questions  in  permanent  and  two  hi  , 
field  fortification ; ono  exercise  in  surveying,  to  test  his  acqaintance 
with  the  common  instruments,  and  one  to  try  his  knowledge  of  the 
principles  of  plan  drawing  (Tcrrain-Darstellung  ; while  his  general 
skill  in  military  drawing  is  proved  by  his  either  copying  a plan 
placed  before  him,  or  drawing  one  from  a relief  model  of  a moun- 
tainous district  ( nach  Bergmodellen.) 

There  is  a vied  voce  examination  in  all  the  subjects. 

The  commission  meets  once  every  month  to  consider  the  examin- 
ations held  since  their  last  meeting.  The  result  is  announced  under 
tho  form  of  the  predicate t or  epithets  already  more  than  once  refer- 
red to.  Ilonorable  mention  is  accorded  to  an  excellent  examination, 
and  mention  to  a good  one.  If  there  has  been  an  unsatisfactory  re- 
sult in  one  of  the  subjects,  the  candidate  may  compensate  for  it  by 
superiority  in  other  subjects,  but  can  only  in  this  case  be  qualified 
as  eatie/actory  ( befritdigend ,)  and  an  adequate  knowledge  of  “arms” 
and  tactics  is  regarded  as  indispensable  in  candidates  for  the  in- 
fantry or  cavalry,  and  in  “arms”  and  fortification  in  those  for  the 
artillery  and  engineers.  No  superior  work  in  other  subjects  is 
allowed  to  make  up  for  a deficiency  in  these. 

If  a candidate’s  work  is  marked  as  insufficient  ( nichi  hinreichend,) 
be  is  sent  back  for  another  half-year,  and  if  he  has  done  unsatis/ac- 
torilg,  for  a complete  year  of  additional  study,  with  leave  to  appear 
for  re-examination  after  that  interval.  In  a caso  of  re-examination, 
the  two  last  predicates  ( nicht  hinreichend  and  ungeniigend)  entail 
final  rejection. 

The  report  of  the  board  is  submitted  to  the  king ; the  results  are 
communicated  to  the  various  corps.  The  announcements  aent'to 
the  candidates  state  the  predicates  assigned  to  the  various  portions  of 
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their  work.  Those  who  have  passed,  receive  certificates  of  being 
qualified  for  the  second  lieutenant’s  commission : — 

This  rank,  however,  is  not  immediately  granted.  A vacancy  may 
be  long  in  occurring,  and  must  bo  waited  for.  Promotion  is  given 
according  to  their  seniority  on  the  list  of  ensigns  in  the  regiment. 
Another  condition  must  also  be  satisfied.  When  a vacancy  occurs, 
the  senior  ensign’s  name  can  not  be  submitted  to  the  king  for  his 
appointment  without  a document  stating  on  the  part  of  the  officers 
of  the  regiment  that  he  has  the  requisite  knowledge  of  the  duties 
of  the  service,  and  that  they  consider  him  worthy  of  admission 
amongst  them  (wurditj  in  seine  Mitte  zu  trtlen.)  If  the  majority  is 
opposed  to  his  admission,  the  name  of  the  next  ensign  in  order  of 
seniority  is,  without  further  discussion,  brought  forward ; if  a 
minority  or  merely  some  individual  officers  take  exception,  they 
state  the  grounds  of  their  opinion,  which  are  then  submitted  for 
consideration.* 

Special  merit  in  the  examination  may  be,  at  the  king’s  pleasure, 
held  a sufficient  reason  for  promotion  before  all  candidates  examined 
at  the  same  time. 

The  following  is  the  programme  of  the  studies,  proficiency  in 
which  is  expected  of  candidates  at  tho  second  or  officer's 
examination : — 

I.  anowumoa  or  asms  axd  mimtiohi. 

A.  Of  Gunpowder. 

1.  General  views  on  gunpowder  and  its  application. 

2.  Ingredients  of  gunpowder ; its  qualities  and  use. 

3.  fabrication  of  the  same ; principles  on  which  the  manufacturing  process  is 
based. 

4.  Statement  of  the  various  kinds  of  gunpowder  in  use,  and  their  distinctive 

qualities.  , 

5.  Of  tho  ignition,  combustion,  and  power  of  gunpowder. 

• A.  Qualities  of  good  powder;  examination  of  the  sume: 

a.  According  to  their  external  characteristics. 

b.  According  to  force  developed. 

a.  By  the  mortar  cprouvettc. 

b.  Hr  the  smaller  eprouvette. 

y.  Or,  in  delimit  of  such  instruments,  by  practical  experiment 

7.  Manner  of  preserving  gunpowder;  characteristics  and  treatment  of 
damaged  gunpowder. 

8.  Precautions  to  be  takou  in  working  with  gunpowder,  and  transporting  the 
same. 

9.  Tho  most  ignttible  materials  for  percussion  caps,  and  the  like. 

• This  certificate,  according  to  a statement  received  is  conversation,  ie  in  the  fiist  instaoea 
from  the  officers  of  the  company,  to  tha  effect  that  the  ensign  In  question  is  well  condurted 
sad  tfkoly  to  be  a deetrsbla  addition  to  their  number  ; then  from  the  major  of  the  battalion, 
and  from  the  colonel  of  the  regiment. 
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B.  Of  ArtiStry. 

1.  Classification  of  guns,  according  to  species,  calibre,  and  tho  kind  of  warfare 
for  which  they  are  intended.  (Field,  siege,  and  standing  artillery.) 

2.  General  qualities  to  be  required  of  a property  constructed  piece  of 
ordnance. 

3.  Construction  of  tho  piece ; description  of  the  same  according  to  the  vari- 
ous kinds  of  guns,  specifying  the  use  of  the  different  parte.  (An  exact  state- 
ment in  figures  is  only  called  for  in  reference  to  the  length,  weight,  and  diameter 
of  the  piece.) 

a.  Materials;  qualities  required  of  them;  enumeration  of  the  materials 
generally  employed. 

A Interior  construction  of  the  piece;  length  of  bore,  chamber,  windage, 
and  touchhole;  their  influence  on  the  range. 

c.  External  construction  of  the  picoe;  appliances  for  pointing  and 
managing  it,  and  connecting  it  with  the  gun-carriage. 

4.  Construction  of  the  gun-carriages ; enumeration  of  the  different  kinds  of 
the  same,  according  to  the  description  of  gun,  its  destination,  and  materials. 

a.  Specification  of  the  principal  component  parts  of  the  carriages. 

A Distinctive  characteristics  of  the  construction  of  the  various  denomin- 
ations of  carriages. 

c.  General  principles  for  determining  the  proper  construction  of  the  same. 

d.  General  notions  relative  to  the  proportion  of  the  weight  of  the  carriage 

to  the  piece. 

3.  Construction  of  the  limbers. 

a.  Enumeration  of  tho  different  kinds  of  limbers  ; 

A Principal  component  parts  and  distinctive  characteristics  of  the  con- 
struction of  tho  various  kinds  of  limbers 

e.  General  notions  relative  to  the  weight  of  the  limber  in  proportion  to 

the  piece  and  the  gun-carriage. 

6.  Statement  of  tho  various  descriptions  of  wagons  used  by  the  field  artil- 
lery, and  their  destination. 

7.  Ammunition ; enumeration  and  description  of  the  objects  belonging  to  it 
(Exact  statements  in  figures  are  only  required  for  tho  diameter  and  weight  of 
the  principal  kinds  of  projectiles.) 

a Projectiles ; statement  of  the  species  of  projectiles  used  for  the  differ- 
ent kinds  of  guns,  and  their  construction. 

«.  Round  shot,  cannon  ball,  grape. 

f.  Shells;  their  various  species, 
y.  Light  balls. 

JL  Stones. 

A Charges : general  description  of  them. 

a.  Infield-pieces.  ' • » • 

g.  In  heavy  artillery. 

fc  Primings;  enumeration  and  description  of  tho  various  kinds  of 
primings. 

d.  Other  military  fireworks ; statement  of  the  principal  species,  and  their 
general  construction. 

a Transport  of  ammunition  by  limbers  and  carts;  packing  of  the  same. 

8.  Moving  and  working  tho  guns: 

a.  General  notions  on  the  working  of  field-pieces. 

A Different  kinds  of  operations  with  field-pieces;  unlimbcring  and 
Umbering  up. 

c.  Position  of  field-pieces  in  firing,  with  regard  to  effect,  cover,  and 

celerity  of  movement. 

d.  Principal  manipulations  in  working  the  same. 

a.  Loading. 
g.  Pointing. 

f.  Discharging;  the  prooesn  according  to  the  different  kinds  of  pro- 

fssl  w a kail  ' -v-eont  sM|  V ardMfsriaaaMO  A 

20  ' * 


Digitized  By  CjOOglc 


306 


MILITARY  EDUCATION  IN  PRUSSIA. 


t.  Ascertaining  the  efficiency  of  a gun  previous  to  using  it 
/.  Momentary  unsenriccability  of  guns. 
g.  Expedients  for  repairing  a disabled  carriage. 

9.  Artillery  practice. 

a.  Exposition  of  the  thoory  of  firing  (as  fur  as  it  can  be  elucidated  by  a 

knowledge  of  tlie  elements  of  mathematics;)  general  notions  con- 
cerning the  curve  of  round  and  hollow  shot,  and  the  influence  of  the 
force  of  powder,  of  gravity,  and  of  tlie  air's  resistance  upon  their 
Telocity ; the  curvo  after  the  first  grate ; trajectory  of  grape  shot. 

b.  Classification  and  denomination  of  the  various  methods  of  firing  or 

. throwing  projectiles. 

c.  Range;  conditions  on  which  it  depends ; its  practical  limits. 

<L  Effect  of  projectiles. 

«.  Probable  accuracy  of  practice ; circumstances  on  which  it  depends. 

0.  Force  of  the  blow;  circumstanoes  on  which  it  depends. 

«.  Recoil,  jumping,  or  bouncing ; explanation  of  such  occurrences. 

/.  Application  of  the  various  descriptions  of  guns,  projectiles,  and 
methods  of  firing,  according  to  the  nature  of  the  mark,  the  distance^ 
the  position  of  the  adversary,  and  the  ground. 

C.  Of  Small  Arms. 

1 . Classification  and  denomination  of  small  arms. 

2.  General  principles  applied  to  the  construction  of  the  musket,  the  infantry 
and  wall-piece  rifle,  the  carbine,  the  cavalry  rifle,  the  pistol,  and  the  engineer 
musket  (if  the  candidate  is  in  the  engineers.) 

3.  Description  of  their  construction  and  arrangement  in  particular ; enumera- 
tion of  the  separate  parts  (an  exact  statement  of  dimensions  only  required  for 
the  principal  ones;)  object  and  effect  of  the  same. 

4.  Estimate  of  the  practical  utility  of  the  various  kinds  of  fire-arms  as  em- 
ployed by  one  infantry  and  cavalry  (no  technical  or  theoretical  investigation, 
but  only  practical  remarks) 

6.  Ammunition,  as  the  ball,  cartridge,  and  patch ; 

a.  Its  preparation. 

a.  In  the  usual  manner. 

$.  In  cases  of  need,  in  default  of  the  usual  implements. 

b.  Preserving,  packing,  and  transporting  it,  both  in  carriages  and  by  the 

soldier  himself. 

6.  Management  of  small- arms: 

o.  Theory  of  firing  (in  its  general  scientific  bearings,  tnVfc  artillery)  as  ap- 
plied to  small-arms ; repeated  elucidation  of  the  curve,  line  of  metal, 
axis  produced,  and  the  relative  position  of  these  three  lines  in  the 
different  ranges. 

b.  Practical  rules  for  loading,  presenting,  taking  aim,  and  discharging,  at 
different  elevations  of  the  adversary,  and  at  different  ranges. 

1.  Cleaning  and  preserving  the  arms. 

D.  Qf  Side-Amu. 

1.  Classification  and  denomination  of  the  same: 

a.  Cavalry  side-arms. 

b.  lances. 

2.  Statement  of  tlie  general  principles  on  which  their  construction  is  based. 

3.  Examination  of  the  state  of  side-arms  on  receiving  them  (within  the  limit* 
mentioned  above  in  C.  A) 

A Effect  and  management  of  the  same. 

n.  TACTICAL  BRANCHES. 

A.  Army  Organisation. 

1.  General  sketch  of  the  organization  of  tbo  Prussian  army. 

A Characteristics  of  tha  different  kinds  of  troop*  (arms;)  their  peculiarities 
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(their  weapons  ore  included  under  the  former  heed.)  their  equipment  and 
destination. 

B.  Elementary  Tactic). 

].  Account  of  the  regulations  concerning  tho  distribution  and  formation 
of  a battalion  of  infantry,  a regiment  of  cavalry,  and  a battery,  in  line  or 
column. 

1.  Formation  of  the  different  columns  from  the  line,  forming  square,  deploy- 
ing and  forming  line,  movement  in  advance,  to  the  rear  and  to  the  flank,  chang- 
ing front  and  direction  in  line  and  column. 

3.  Formation  of  tirailleur s and  skirmishers ; posting,  covering,  moving,  rein- 
forcing, reducing,  and  relieving  the  same. 

4.  General  rules  on  the  conduct  of  tho  separate  arms  in  action. 

o.  Engagement  of  infantry  under  Are  and  hand  to  hand,  in  close  and  ex- 
tended order,  in  attack  and  defense. 

A Charge  of  cavalry,  attack  d la  debandade,  wheeling  off  of  the  fourth 
subdivisions  (platoons,)  skirmishing. 

c.  Employment  and  conduct  of  artillery  in  action. 

5.  General  principles  relative  to  the  combined  action  of  the  different 

arms 

S.  Tactical  advantages  of  ground;  level,  hilly,  open,  closo,  uninclosed,  and 
broken  ground. 

7.  Attack  and  defense  of  localities,  such  as  heights,  woods,  larm-buUdings, 
villages,  and  defiles ; false  attacks,  demonstrations. 


C.  Eield  Service. 

1.  Of  Marches.  General  rules,  method,  and  object;  precautions,  van  and 
rear  guards,  covering  parties. 

2.  Escort  of  transports  of  powder,  provisions,  and  prisoners  of  war,  in  one's 
own  and  in  an  enemy's  country. 

3.  Surprises,  ambuscades,  and  reconnaissances. 

4.  Service  in  cantonments,  camp,  and  bivouac,  outposts,  picquets,  advanced 
picquets,  rosorve  picquets  (movable  and  stationary,)  patrols. 

5.  Taking  up  quarters  in  ordinary  marches  and  cantonments. 

IU.  FORTIFICATIONS. 


A.  Field  Work). 


1.  Object  of  breast-work  and  ditch  profiles  in  plains.  Plan  of  fiold-workg; 
open  works,  as  lient  angle,  its  dimensions. 

2.  Dead  angle  and  dead  ground.  Removal  of  dead  ground ; flanking ; line 
of  defuuae ; dimensions  of  re-entering  angle. 

3.  Inclosed  works;  dimensions  and  space  inclosed;  works  with  salient  an- 
gles only,  and  with  both  salient  and  re-entering  angloe. 

4.  Erection  of  works  to  bo  defended  by  artillery;  firing  e»  barbette,  and 
through  embrasures;  platforms;  magazines 

b.  Communication  with  interior  of  inclosed  works. 

6 Artificial  obstacles  for  strengthening  field-works;  requisites  for  their 
selection  and  application ; method  of  construction ; advanced  ditches  (demi  and 
entire;)  trous-do-loup ; abaltis;  palisades  and  fraises;  barriers;  chevaux-de- 
(Vise;  pickets;  caltrops;  harrows;  sluices  and  inundations;  fougasses;  block- 
houses ; caponiers ; double,  single,  and  demi-caponiera  d revere. 

7.  Strength  of  garrison  of  fluid-works. 

8.  Defilading,  horizontal  and  vertical,  of  open  and  inclosed  works ; traverses 
and  bonnettes. 

9.  Construction  of  small  open  and  inclosed  field-works ; marking  out ; trac- 
ing ; profiling ; number  and  employment  of  workmen ; excavating  tho  ditch ; 
formation  and  revetment  of  tbo  slopes  with  s ode,  fascines,  wicker-work,  gabions, 
sand-bags,  wood,  or  stones ; selection,  preparation,  and  application  of  the  revet- 
tag  materials.  (Of  the  execution  of  the  revetment  only  so  much  as  may  show 
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whether  the  examinee  will  be  capable  of  undertaking  the  direction  of  inch 
works  in  an  efficient  manner.) 

10.  Fortification  of  heights  and  defiles. 

11.  Object,  general  arrangement,  and  advantageous  situation  of  a tete-de- 
pont 

12.  Arrangements  for  the  defense  of  woods,  hedges,  bouses,  churches,  and 
churchyards. 

13.  Attack  and  defense  of  a redoubt;  surprise;  attack  by  open  force. 

14.  Repairing  and  destroying  roads,  fords,  and  bridges,  wooden  and  stone; 
construction  of  foot  bridges,  carriage  bridges,  bridges  across  swamps. 

B.  Permanent  Fortification*. 

1.  Construction  of  a bastioned  front  in  a plain,  with  ravelin,  tenaille,  and 
covered  way,  in  plan  and  profile,  after  tho  Hist  system  of  Vauban,  with  the  im- 
provements of  Cormontaigne;  name  and  destination  of  every  single  part,  angle, 
and  line. 

2.  Brief  description  of  a regular  attack  upon  a bastioned  fortress ; sketch  of 
the  preparations  for  attack ; lines  of  drcumvallation  and  contravallation. 

Description  of  parallels,  approaches,  demi-parallels,  and  the  duties  of  the  in- 
fantry in  them;  naps,  trench  cavaliers;  carrying  the  covered  way,  crowning  tlie 
glacis,  passage  of  the  ditch,  escalade  of  the  rampart.  These  operations  to  be 
detailed  according  to  their  object,  position,  and  arrangement,  but  without  special 
reference  to  their  technical  execution. 

General  notions  relative  to  the  batteries  of  s besieging  army,  their  position, 
object,  calibre  of  guns,  and  practice. 

3.  Outlines  of  the  system  of  defense  of  a fortress  relative  to  the  employment 
of  infantry  and  cavalry  in  garrison,  and  of  tho  standing  artillery  in  arming  the 
fortress  and  placing  it  in  a state  of  defense  against  a regular  attack  or  an  attack 
by  open  force  in  all  its  stages 

Especial  knowledge  of  the  duties  of  infantry  and  cavalry  in  garrison,  la 
guarding,  occupying,  und  defending  the  works,  and  in  sallies,  required. 

4.  Historical  sketch  of  an  actual  siege  (on  which  the  examinee  has  at- 
tended a lecture,)  and  the  principles  of  the  attack  and  defense  of  fortresses  in 
general. 

5.  Account  of  the  situation,  form,  arrangement,  and  object  of  some  of  tlie 
means  employed  for  increasing  the  permanent  strength  of  fortresses,  exclusive 
of  the  more  technical  points. 

a.  Tho  rampart  of  the  body  of  the  place.  Angle  of  the  bastiona  and  its 
effect ; length  of  flanks  and  faces ; auxiliary  flanks ; empty  and 
solid  bastions  attached  and  detached  fausee-brayes. 

The  escarp,  earthen  will,  revetment,  domi-revetment,  simple 
crenneled  wall,  arched  crenneled  wall,  revetment  en  decharge ; per- 
pendicular and  parallol  casemates. 

h.  The  main  ditch,  dry,  wet,  and  dry  or  inundated  at  pleasure ; sluices, 
coffer-dams,  reservoirs. 

c.  Outworks.  Kavelin,  tenaille,  counterguards,  cover- feces,  envelopes. 

tensillons,  lunettes. 

d.  Advanced  works.  Simple  and  double  tenaille;  horn-work  liefore  a 

bastion  or  redoubt;  crown-work;  double  crown-work;  advanced 
ditch,  with  advanced  covered  way. 

e.  Detached  worka,  open  or  incloeed  at  the  gorge. 

/.  Interior  works.  Cuts  inside  the  bastions ; rAduits;  citadels. 

6.  Historical  notions  of  the  characteristics  of  some  of  the  principal  systems 
of  fortification,  a g.  tho  old  and  modem  Italian,  the  old  Dutch,  Vauban'*  second 
and  third  manner,  the  ideas  of  Coehorn,  Simpler,  the  French  school,  and  that 
of  MonUlembert,  compared  with  Vauban's  first  system,  but  without  statement 
of  proportions;  in  addition  to  this,  the  characteristics  of  the  latest  Prussian 
fortifications,  always  with  the  omission  of  detaila  more  especially  technical. 

7.  Modified  methods  of  attack ; surprise,  assault,  bombardment,  blockade; 
explanation  and  statement  of  rircumstauoea  in  which  attacks  of  this  kind  are 
practicable. 
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IT.  SCR  TRYING  AND  DRAWING  PLANS. 

1.  Knowledge  of  the  instruments  generally  employed  in  military  surveying, 
and  their  use. 

a.  Instruments  for  measuring  nnd  marking  out  straight  lines;  viz. — 

Signals,  bandrols,  or  jalont,  common  staves,  picket  lasts,  rods, 
measuring  chains,  measuring  cord,  the  step. 

b.  Instruments  used  for  protracting  the  lines  measured,  viz. — 

The  step  measure,  calliper  compasses,  beam  compasses,  dividing  and 
reducing  oom  passes. 

c.  Instruments  fur  measuring  and  marking  out  horizontal  angles; 

The  square,  the  piano  table,  catoptric  compasses,  the  reflector,  the 
sea-compass,  the  prismatic  compass,  the  astrolabe: 

4 Instruments  for  measuring  vertical  angles ; 

Lehmann's  dioptric  rule,  Schmalkalder's  bolometer,  the  quadrant 
e.  Leveling  instruments; 

The  ordinary  mason's  level,  the  spirit  level,  the  water  level,  the 
spirit  level  a lu  nr  He,  the  plumb  rule,  Lehmann’s  dioptric  rule  in 
connection  with  tho  plane  table,  placed  horizontally,  the  surveyor's 
rule,  Schmalkalder’s  bolometer. 

1 Operations  in  surveying  with  the  plane  table,  astrolabe,  reflector,  and 

compass. 

3.  Topographical  survey  of  a locality  (theorectically  and  practically,)  recon- 
noitring, geometrical  triangulation,  detailed  survey. 

4.  Hasty  or  rough  sketch  of  certain  objects,  and  entire  (but  limited,  sections 
of  country. 

6.  Drawing  plana 

a.  Motion  of  the  elements  of  topography;  rising  and  sloping  ground, 

running  and  standing  waters,  division  of  ground  in  a military  point 
of  view,  and  characteristics  of  the  same;  open,  inclosed,  elevated, 
hilly,  mountainous,  broken  ground. 

b.  Theory  of  plan  drawing. 

a.  The  first  elements  of  the  science  of  projection,  and  the  construc- 
tion of  instruments  for  measuring  slopes. 

0.  Fundamental  rules  for  plan  drawing  in  general,  and  for  drawing 
mountains  in  [articular.  Statement  of  the  various  angles  of 
depression  of  inclined  planes  through  mountainous  regions, 
y.  Of  the  horizontals,  and  the  laws  dependent  upon  them,  relative 
to  mountainous  districts. 

A On  the  laws  of  defiles. 

«.  On  ascertaining  the  difference  of  elevation,  and  drawing  profiles. 
f.  View  of  the  accessories  of  plan  drawing;  the  choice  of  colors 
and  of  type,  and  the  order  in  which  tho  operations  necessary 
for  preparing  a plan  are  performed. 

c.  Practical  plau  drawing  from  copies  and  models. 

r.  MILITARY  COMPOSITION  AND  KNOWLEDGE  Or  THE  SERVICE. 

A.  Exercieet  in  Military  Competition.  ' (•.  U 

1.  Drawing  up  reports  on  incidents  connected  with  the  service,  and  with  the 
duties  of  a subaltern  officer,  directed  to  tho  military  authorities  and  superior 
officers  of  every  rank. 

3.  Instructions  to  subordinates. 

3.  Applications  and  memorials. 

B.  Acquaintance  with  the  Central  Regulation!  of  the  Service. 

1.  The  laws  on  disciplinary  and  military  punishments: 

2.  The  proceedings  in  courts- martial,  drum-head  courts-martial,  and  courts  of 
honor. 
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The  preparation  for  this  second,  severer,  and  professional  test  that 
has  just  been  described,  is  usually  obtained  in  the  division  schools, 
of  which  an  account  will  shorty  follow,  and  to  whieh  any  yoang 
man  once  accepted  as  a candidate,  who  has  served  his  six  months 
with  the  troops,  and  has  passed  his  preliminary  or  ensign  examina- 
tion, may  be  admitted,  even  though  a vacancy  has  not  yet  occurred, 
and  he  has  not  yet  received  his  definitive  promotion  to  the  ensign’s 
grade. 

V.  MILITARY  SCHOOLS  FOR  PREPARING  OFFICERS. 

The  Cadel  Schools  or  Cadet  Houses. 

The  actual  military  education  of  Prussia  commences  with  the 
cadet  houses,  the  schools  intended  for  pupils  before  entering  the 
army.  They  arc  divided  into  two  classes,  the  junior  and  the  senior. 
They  can  not  indeed  be  called  exclusively  military  schools,  since  the 
education  which  most  of  their  pupils  receive  is  one  which  fits  them 
for  civil  professions,  and  is  not  specially  military ; and  there  is  no 
obligation  even  on  those  who  have  received  the  largest  amount  of 
pecuniary  assistance  to  enter  the  military  profession  when  they  leave 
the  cadet  house.  The  highest  class,  however,  of  the  Upper  Cadet 
School  of  Berlin,  called  the  Selecta,  receives  strictly  military  teach- 
ing for  a year,  and  the  schools  may  fairly  come  under  this  denomin- 
ation, as  being  mainly  intended  to  educate  the  sons  of  officers  who 
' are  in  want  of  assistance,  and  as  possessing  a military  discipline, 
uniform,  and  spirit 

These  are  five  in  number,  four  preparatory  schools,  and  one  a finish- 
ing institution ; the  four  first  in  the  provinces,  at  Culm,  Potsdam,  Wahl- 
statt,  and  Bcnsberg,  the  last  in  the  capital  itself.  At  the  four  junior 
schools,  boys  may  be  admitted  at  10  or  11,  and  may  remain  till  15; 
at  the  upper  school  the  ordinary  stay  is  from  15  or  16  to  18  or  19. 

The  whole  constitute  together  a single  body,  called  the  cadet 
corps.  Boys  may  enter  the  school  at  Berlin  on  passing  an  examina- 
tion, without  previously  attending  one  of  the  lower  schools;  but 
those  who  are  sent  up  by  the  authorities  from  Culm,  Potsdam, 
Wahlstatt,  and  Bensberg,  are  received  without  examination,  being 
already  members  of  the  corps.  A single  officer  exercises  the  com- 
mand of  the  whole ; and  a single  commission,  of  which  the  general 
inspector  is  chairman,  regulates  all  matters  relating  to  the  admission 
of  candidates  into  the  body. 

The  whole  number  at  present  is  between  1,100  and  1,200,  of 
whom  420  are  in  the  Upper  School  at  Berlin,  205  in  the  Prepara- 
tory School  at  Potsdam,  and  200  at  each  of  the  other  houses. 

The  cadets  are  of  two  kinds,  the  King's  cadets  and  tho  Pension- 
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era  or  paying  pupils ; the  former  arc  720  in  number,  the  latter  about 
420.  The  pensioners  pay  200  dollars  (30/.)  a year  for  board  and 
instruction  together ; the  King's  cadets  are  aided  in  various  degrees 
accordingly  to  the  following  scale : — 

240  pay  30  dollars  (41  10».)  each. 

240  pay  60  dollars  (9 L)  each. 

240  pay  100  dollars  (154)  each. 

Foreigners  are  admissible  at  a yearly  payment  of  300  dollars 
(45/.,)  and  a few  extra  day  scholars  ( Hotpilanlen ,)  when  the  classes 
are  not  too  full,  arc  received  for  20  dollars  a year  (3/.) 

The  King’s  cadetships  arc  granted,  according  to  the  pecuniary  cir- 
cumstances of  the  applicants,  to  the  children  of  officers  of  the 
standing  army,  or  of  the  Landwchr,  who  have  distinguished  them- 
selves or  liave  been  invalided  in  actual  service  in  the  field ; to  the 
children  of  non-commissioned  officers  who  have  in  like  manner  dis- 
tinguished themselves  and  received  severe  wounds  in  the  service ; 
and  to  those  of  any  citizens  who  have  performed  any  special  service 
to  the  state.  The  sons  of  meritorious  officers  who  have  died  in  in- 
digence or  have  retired  upon  pensions,  the  Bons  of  indigent  officers 
in  general  in  the  standing  army,  and  the  sons  of  meritorious  non- 
commissioned officers  of  twenty-five  years’  standing,  are  also  in  like 
manner  eligible. 

In  very  special  cases  of  poverty,  the  supplementary  payment  is 
dispensed  with  altogether. 

Pensioners  are  admitted  from  all  classes  and  professions  accord- 
ing to  priority  of  application,  and  to  their  qualifications  as  shown 
by  their  examination.  A great  number  of  these  arc  said  to  be  the 
sons  of  officers,  of  those,  namely,  who  arc  not  in  need  of  pecuniary 
assistance.  And  the  number  of  the  pensioners  generally  appears  to 
be  steadily  on  the  increase.  In  the  regulations  printed  in  1850,  the 
places  open  for  this  class  of  cadets  arc  stated  to  be  only  210;  at 
present,  as  has  been  seen,  provision  is  made  for  something  like 
double  that  number. 

The  four  junior  schools  at  Culm,  Potsdam,  Wahlstatt,  and  Bens- 
berg,  are  all  divided  for  purposes  of  instruction  upon  the  Bamc  uni- 
form plan  into  four  classes,  numbered  up  from  six  to  three — Serla 
at  the  bottom;  Quinta;  Quarta;  and  Tertia  at  the  top.  The 
upper  school  at  Berlin  succeeds  with  three  classes,  the  second,  the 
first,  and  the  special  or  select — Secunda,  Prima,  and  Seltcta.  Each 
of  these  classes,  however,  may  contain  any  number  of  co-ordinate 
subdivisions,  all  taught  the  same  subjects,  and  presumed  to  contain 
pupils  of  the  same  capacity.  Vo  teacher,  it  is  considered,  can  Ratis- 
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factorily  undertake  to  give  a lesson  to  more  than  thirty  at  a time; 
and  the  Secunda  at  Berlin  was  thus  parted  oat  in  the  year  ending 
March,  1856,  into  eight  little  sets  of  rather  less  than  thirty,  the 
Prima  into  six,  and  the  Sclecta  into  two. 

Junior  Cadet  Bouse. 

The  junior  cadet  house  at  Potsdam  occupies  four  or  five  buildings 
a little  way  out  of  the  town.  The  class-rooms  are  on  the  usual 
Prussian  plan,  not  arranged  for  lectures  to  large,  but  for  lessons  with 
small  numbers.  One  distinguishing  feature  is  the  character  of  the 
arrangements  of  the  rooms  up-stairs,  in  which  the  boys  pass  their 
time  ont  of  school  hours.  They  are  very  comfortable  chambers, 
perhaps  rather  small  for  the  numbers  at  present  placed  in  them ; 
they  are  ranged  along  a corridor ; ten  pupils  are  placed  in  each,  and 
between  every  two  rooms  is  the  apartment  of  one  of  the  resident 
tutors  ( Erzieher  or  Gouvemeur,)  who  sees  that  all  goes  on  right  in 
these  two  rooms  under  his  charge.  Here  the  boys  sit  and  work,  and 
during  the  hours  when  they  are  expected  to  be  preparing  their  les- 
sons, are  carefully  looked  after  by  their  tutors. 

These  littlo  apartments  occupy  one  whole  floor  of  the  building. 
The  floor  above  is  that  of  the  dormitories,  containing  each,  perhaps, 
as  many  as  sixty.  The  number  at  present  in  the  school  was  stated 
to  be  two  hundred  and  five,  and  the  accommodation  properly  in- 
tended for  only  one  hundred  and  sixty. 

Colonel  von  Rosenberg,  the  commandant  of  the  school,  stated 
that  eleven  was  tho  usual  age  at  which  the  pupils  came.  This  he 
appeared  to  think  was  rather  too  early,  and  he  was  inclined  to  at- 
tribute to  this  cause  certain  points  in  the  character  of  young  men 
who  have  been  educated  in  the  cadet  corps.  Eighty  of  his  two 
hundred  and  five  pupils  were  pensioners,  or  paying  pupils ; many  of 
these  also  were  the  sons  of  officers.  The  teachers  and  tutors  are 
partly  civilians  and  partly  military  men,  about  an  equal  number  of 
each.  The  four  classes,  Tcrtia,  Quarts,  Quinta,  and  Sexta,  are  sub- 
divided into  nine,  so  that  the  average  number  at  a lesson  would  not 
be  more  that  twenty-three. 

Senior  Cadet  Bouse. 

The  upper  or  central  cadet  school  is  in  the  older  part  of  Berlin, 
in  the  New  Friedrich*  Stratse,  where  on  the  pediment  surmounting 
the  gateway  the  inscription,  M a arts  et  minrbv.c  alcmnis  m.dcc. 
lx xv i,  records  the  erection  by  Frederick  the  Great,  ten  years  before 
his  death,  of  the  large  and  stately  quadrangle  which  formed  the 
original  house.  Here  the  pupils  are  quartered,  and  in  the  great 
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court  within,  they  go  through  their  exercises.  There  arc  several 
houses  on  both  sides  of  the  street  attached  to  the  service  of  the 
institution,  and  buildings  arc  in  course  of  erection  to  accommodate 
additional  numbers. 

A large  separate  building  contains  the  present  class-rooms.  In 
the  first  of  these  which  we  visited,  thirty  cadets  were  engaged  in 
military  drawing ; in  another,  twenty-four  of  the  second  class,  the 
Secunda,  were  busy  at  their  Latin  lesson. 

The  room  was  fitted  up  on  what  appears  to  be  the  usual  plan, 
with  a series  of  parallel  desks  on  the  same  level,  ranged  along  the 
outer  wall,  and  a sufficient  space  between  them  and  the  innor  wall 
for  the  teacher  to  pass  freely  up  and  down,  llis  desk  was  at  one 
end  in  front  of  the  boys.  The  lesson  was  in  Quintus  Curtins.  The 
teacher  (a  civilian)  made  them  construe  each  a sentence,  and  asked 
questions  in  parsing,  &c.,  dec.,  much  in  the  English  manner.  There 
was  no  taking  places.  This  in  German  schools  appears  to  bo  con- 
fined to  quite  the  lower  classes.  There  is  a separate  lecture-room 
here  agnin  for  lessons  on  Natural  Philosophy  and  Chemistry,  with  a 
small  gallery  of  models,  instruments,  Ac.,  attached  to  it. 

A large  hall  is  used  on  state  occasions,  and  serves  the  purpose 
also  of  an  examination-room ; it  is  called  the  hall  of  the  Field 
Marshals,  and  is  adorned  with  portraits  of  the  sovereigns  of  Prussia 
from  the  Great  Elector  downwards,  and  of  the  field  marshals  both 
of  the  time  of  Frederick  the  Great  and  of  more  recent  date,  among 
whom  is  the  Duke  of  Wellington.  Here  also  is  kept  Napoleon’s 
sword  taken  at  “La  Belle  Alliance,”  and  presented  by  Marshal 
Blucher. 

Passing  to  the  first  floor  of  the  great  quadrangular  building,  we  • 
found  ourselves  in  one  of  the  sitting-rooms  of  the  cadets.  Seven 
boys  bad  a couple  of  rooms,  consisting  of  a common  sitting-room, 
and  a common  bed-room.  Five  is  the  number  for  which  this 
amount  of  accommodation  was  intended,  and  to  five  the  number 
will  be  reduced  when  the  new  buildings  arc  completed.  In  a 
second  and  larger  pair  of  rooms  we  found  twelve  boys. 

Here  also  is  the  library,  containing  10,000  volumes,  and  comfort- 
able apartments  occupied  by  the  various  superintending  officers. 

The  boys,  their  morning  lessons  completed,  had  been  going 
through  their  military  exercises  under  the  superintendence  of  their 
officers  j but  they  were  now  collected  in  their  studying-rooms,  and 
were  seen  forming  at  the  doors,  each  small  party  under  the  com- 
mand of  its  senior,  ready  to  march  into  the  largo  and  handsome 
dinner-hall.  o« 
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Into  this  the  whole  body  of  young  men  presently  moved  by  com- 
panies, proceeding  to  station  themselves  in  front  of  the  tables. 
The  tables  are  ranged  in  parallel  lines  on  each  side  of  the  central 
passage,  and  accommodate  each  of  them  ten,  fonr  sitting  at  each 
side,  and  a senior  at  each  end.  The  order  was  given  by  the  officer 
on  duty  for  “ prayer"  (JVun  be  ten  wir,)  and  a short  silent  grace  was 
followed  by  the  immediate  occupation  of  the  scabs,  and  the  com- 
mencement of  the  meal.  The  arrangements  in  goneral  appeared  to 
be  excellent 

The  number  in  the  school  during  the  past  year  had  been  420. 
The  four  companies  into  which  the  whole  body  of  the  pupils  is 
divided,  each  contain  a certain  proportion  from  each  of  the  three 
classes ; tho  senior  in  each  company  being  invested  with  the  charge 
of  the  juniors ; those  who  are  in  the  Selects  taking  rank  as  under 
officers.  In  every  room  (Stube  or  Wohiuimmer)  there  is  one  Se- 
lectaner,  who  is  responsible.  The  ordinary  ages  are  15,  16  in  tho 
Sccunda;  16, 17  in  the  Prima,  and  as  far  as  19  in  the  Selects.  No 
one  is,  as  a rule,  allowed  to  pass  more  than  one  year  in  a class ; if 
in  that  time  lie  can  not  qualify  himself  for  advancement,  he  is  dis- 
missed. The  rule  docs  not,  however,  appear  to  be  strictly  enforced. 
The  general  preservation  of  discipline  appears  to  be  a good  deal 
intrusted,  as  in  English  public  schools,  to  these  senior  pupils  of  the 
age  of  eighteen  or  nineteen.  There  arc  Resident  Tutors  ( Erziehert 
or  Qouvenuurt)  as  at  Potsdam,  who  see  a good  deal  of  the  pupils, 
especially  in  the  evenings,  when  they  go  into  the  sitting-rooms,  sit 
with  them,  help  them  in  their  work,  play  at  chess  with  them,  Ac., 
ire.  But  they  do  not  sleep  close  at  hand  between  the  sets  of  rooms, 
as  at  Potsdam,  but  at  some  little  distance  off. 

Tho  official  arrangements  for  the  control  of  the  discipline  consist 
principally  in  the  system  of  what  are  called  Centur  Classes.  This 
is  a peculiar  system  which  requires  some  explanation.  There  are 
five  Censur  Classes  quite  independent  of  tho  ordinary  classes  of  the 
school.  A boy  on  entering  the  Cadet  School  is  always  placed  in 
the  third  of  these  classes ; if  he  behaves  ill,  he  falls  to  Class  IV. 
and  is  under  restrictions.  Class  V.  is  reserved  for  serious  cases  of 
misconduct,  and  any  one  who  incurs  the  penalty  of  descending  to 
it,  is  subject  to  continual  superintendence,  and  is  confined  to  the 
walls.  Class  II.  gives  considerable,  and  Class  I.  still  more  ample 
privileges.  The  members  of  this  class  (usually  only  quite  the  elder 
boys)  are  allowed  groat  freodom  in  the  way  of  going  out  into  the  town. 

In  each  of  the  studying-rooms  (tho  Wohnzimmtr)  the  list  of  the 
occupants’  names  hangs  up  on  the  door  inside.  One  for  example 
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was  noticed  containing  twelve  names.  To  each  was  attached  his 
rank  in  the  Censur  Classes,  as  well  as  his  position  in  the  ordinary 
classes.  At  the  head  stood  one  Selectaner,  who  in  this  instance 
was  in  charge  of  the  room ; then  followed  the  Primaners  ; and  the 
list  was  completed  by  niue  of  the  Secunda.  As  at  the  time  of  onr 
visit  (just  after  the  Easter  holidays  and  the  yearly  examination)  the 
whole  Selects  of  the  year  had  jost  quitted,  the  room  was  in  the 
charge  of  the  senior  Primaner.  The  authority  exercised  by  these 
senior  boys  appears  to  be  very  considerable. 

The  competition  for  admission  to  the  Selects,  and  for  the  after 
selection  for  immediate  promotion,  was  spoken  of  as  very  con- 
siderable. 

The  number  who  came  to  the  Berlin  Cadet  Ilouse  without  pre- 
viously going  to  one  of  the  junior  establishments  was  said  to  be 
only  a small  percentage. 

The  boys  both  hero  and  at  Potsdam  were  of  course  all  found 
dressed  in  a military  uniform. 

The  studies  pursued  in  the  Cadet  Corps  agree  nearly  with  those 
of  the  common  public  schools,  but  of  these  there  are  three  differ- 
ent kinds : — 

1.  The  ordinary  first-class  school,  the  gymnasium  of  the  Prussian 
States,  is,  strictly  speaking,  a school  which  prepares  for  tho  uni- 
versities. 

2.  The  second-class  schools  have  the  name  of  Real  or  Practical 
Schools ; they  deal  with  the  actual  application  to  business  and 
work,  not  with  the  theory  of  mathematics  or  of  language,  and  they 
may  be  said  to  resemble  in  some  degree  the  schools  occasionally 
attached  in  English  towns  to  Mechanics’  Institutes,  or  in  the  United 
States,  to  the  Public  English  High  School  or  the  Iligher  Depart- 
ment of  a Union  School.  Young  men  who  have  passed  success- 
fully through  a gymnasium  may  be  admitted  to  the  army  without 
passing  the  preliminary  or  Portcpee-fahnrich  examination.  Those 
who  complete  their  time  at  a Real  School  have  not  hitherto  been 
allowed  the  same  privilege. 

3.  There  is  a third  and  intermediate  class  called  a Real  or  Prac- 
tical Gymnasium,  and  to  this,  according  to  the  statements  of  tho 
official  books,  the  courses  of  tho  Cadet  Schools  have  hitherto  cor- 
responded. It  appears,  however,  that  there  is  only  one  specimen 
of  the  Real  Gymnasium  now  in  existence,  the  Codin  School  in  the 
old  town  of  Berlin.  The  system  here  is  said  to  be  more  practical 
than  the  Gymnasium,  and  less  professional  or  mechanical  than  the 
Real  School. 
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It  is  intended  during  the  present  year  to  assimilate  the  conrae 
of  instruction  at  the  Cadet  Schools  more  nearly  to  that  followed  at 
the  Gymnasium  or  University  School;  the  studies  of  the  senior 
Cadet  School  at  Berlin  will  be  raised  to  a higher  standard,  bnt 
Greek  and  Hebrew,  which  are  taught  in  all  gymnasiums,  will  not 
be  introduced. 

The  two  systems  have  corresponded  as  follows : — 

Civs  In  the  Cadet  Corps.  Afe.  Correspond  inf  Cites  In  the  Reel  Gjmiieitum. 

6th,  or  Saia, 12 6th,  or  Quinta. 

GUi,  Quinta. 13 4th,  Quarto. 

4th,  Quarto, 14 Under  3d,  Uhter-lirtia. 

3d,  lima, 16 Upper  3d,  Obar-lirtia. 

2d,  Secunda  (at  Berlin,)  16 Lower  Second,  Unter-Secunda. 

1st,  lYima, 17 Upper  Second,  Ober-Secmda. 

The  Selects,  the  Military  Class,  corresponds  with  the  classes  of 
the  Division  Schools,  and  with  the  first  year's  course  of  the  Artil- 
lery and  Engineers’  School. 

The  plan  pursued,  both  as  regards,  first,  the  subjects  taught,  and 
second,  the  amount  of  time,  is  as  follows : — 

The  instruction  consists  throughout,  from  Sexta  up  to  Prima,  of 
lessons  in  Latin,  German,  French,  Arithmetic,  History,  Geography. 
Natural  History  begins  in  the  Quinta,  at  12  or  13  years  old,  with 
Botany  and  Zoology;  Mineralogy  follows,  at  14  or  15;  Natural 
Philosophy  at  IS  or  16.  The  first  elements  of  drawing,  with  the 
use  of  rulers,  compasses,  Ac.,  begins  also  in  Quinta,  at  12  or  13. 
Practice  in  regular  plan-drawing  is  gradually  and  increasingly  given 
in  every  year.  The  first  elements  of  geometry  are  taught  in  the 
Quarto,  and  Euclid  I.  47.  Pythagoras,  has  to  be  mastered  at  14 
years  old.  Theoretical  Arithmetic,  in  combination  with  Algebra, 
is  commenced  apparently  in  the  Tertia. 

The  subjects  taught  in  the  Secunda,  Prima,  and  Seletta,  that  is, 
the  course  of  the  Upper  School  at  Berlin,  has  hitherto  been  as 
follows : — 

In  the  Secunda  : 

Quintus  Cnrtius,  Cicero’s  Orations,  and  Ovid’s  Metamorphoses;  in  Mathe- 
matics. the  completion  of  Plane  and  commencement  of  Solid  Geometry ; Quad- 
ratic Equations;  the  Physical,  Statistical,  and  Ethnographical  Geography  of 
Europe;  Ancient  History,  and  History  of  the  Middle  Ages,  down  to  the  Thirty 
Tears'  War;  a first  course  of  Natural  Philosophy;  French  and  German  Com- 
position continued;  Theory  and  Practice  of  Military  drawing. 

In  (he  Prima : 

Livy  and  Virgil ; In  Algebra,  Progressions,  Logarithms,  Exponential  Equa- 
tions; Trigonometry,  Mathematical  and  pure  Physical  Geography  in  general ; 
Modern  History ; second  course  of  Natural  lliiloaophy,  Heat,  Electricity,  Mag- 
netism. Sounil,  Light;  French,  Exercise  in  Speaking,  Ac.;  History  of  Gcrmnn 
Literature ; Composition,  extempore  Exercises ; Military  Drawing  continued. 
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.v.*.'*  In  the  Seleeta : 

Amu  and  Munitions,  and  Artillery;  Fortification,  Tactic*,  Military  Liters, 
turn  Practical  Exercises  Military  Drawing  and  Surveying ; exercises  in  French 
and  German;  Mental  Philosophy;  Chemistry;  and  the  Differential  and  Integral 
Calculus  for  those  who  propose  to  enter  the  Artillery  or  the  Engineers. 

The  Secanda  have  weekly — 

6 hours  of  Latin. 

3 “ of  German. 

4 “ of  French. 

6 “ of  Mathematics. 

3 “ of  Uiatory. 

2 “ of  Geography. 

2 11  of  Natural  Philosophy. 

2 “ of  Lessons  in  Drawing. 

2 “ of  Religious  Instruction. 

2 “ of  Frencli  Conversation. 

Total, 30  hours  weekly. 


The  Prima — 

The  Bame  amount  in  Latin,  German,  Frencli,  Mathematics,  Natural  FliUoso- 
phy  French.  Conversation,  and  Drawing;  in  History  3,  and  in  General  Geog- 
raphy 2,  and  Mathematical  Geography  1 ; of  Religious  Instruction  1.  33  houre 
weekly. 


The  Selecta  have 


R 4 
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4 hours  of  Tactics. 

2 “ of  Military  Literature. 

1 “ of  Military  Law  and  Regulations. 

6 “ of  Artillery. 

5 “ of  Fortification. 

2 “ of  Plan  Drawing. 

2 “ of  Mental  Philosophy,  or  English. 

2 “ of  Chemistry. 

a 2 “ of  Mathematics. 

2 “ of  French. 

2 “ of  German. 

Total, 29  hours  weekly. 

The  lessons  appear  to  be  going  on  from  8 to  11  or  12  in  the 
morning,  and  from  2 to  4 or  6 in  the  evening.  The  pupils  have 
two  hours’  drill  twice  a week.  They  get  up  at  half-past  5,  havo 
breakfast,  and  an  hour's  preparation  before  lessons  begin.  There 
arc  similar  hours  of  study  in  the  evening  from  8 to  8 ; and  some 
of  the  pupils  also  take  private  lessons  from  the  teachers.*  During 
these  special  hours  of  study  ( Arbeitilundt ,)  the  chambers  are  vis- 
ited by  tho  officers  and  tutors,  assistance  is  given  and  diligence 
enforced.  From  8 to  half-past  0 they  study  as  they  please ; the 
tutors  are  a good  deal  with  them  in  tho  rooms;  at  10  all  arc  in 
bed.  Wednesday  and  Saturday  aro  half  holidays;  on  Sunday  they 


• No*  from  the  Tutors,  but  from  llw  non 
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attend  morning  service  in  the  garrison  church,  and  after  that  is  over, 
arc  allowed  to  be  more  or  less  absent  in  the  town,  to  be  with  their 
parents,  relations,  and  friends. 

For  the  420  cadets  of  the  Institution  at  Berlin,  there  appear  to 
be  about  twenty  professors  and  teachers  not  residing  in  the  school, 
the  majority  of  whom  arc  civilians;  and  in  addition  to  these, 
twenty  tutors  and  superintendents  resident  in  the  buildings.  Of 
these,  sixteen  are  military  officers,  half  of  whom  are  permanently 
attached  to  the  corps,  and  half  on  duty  from  various  regiments, 
and  four  are  civilians.  The  cadets  being  divided  into  four  compa- 
nies, each  containing  so  many  of  the  Selects,  so  many  of  the  Prima, 
and  so  many  of  the  Secunda,  to  each  of  these  companies  are  at- 
tached one  captain,  one  first-lieutenant,  and  two  second-lieutenants, 
all  of  whom,  however,  take  some  part  in  the  instruction ; and  one 
civilian  (Civil-Erzieher)  is  added  with  the  especial  duty  of  looking 
after  and  assisting  the  studies  of  the  cadets  of  the  company. 

The  holidays  are  one  month  in  summer  (in  July  and  August,) 
ten  days  or  a fortnight  at  Christmas,  eight  days  at  Easter,  and  four 
at  Whitsuntide. 

The  rules  for  the  entrance  of  cadets  into  the  army  are  as  fol- 
lows : — Those  who  complete  their  year  in  the  Prima  are  consid- 
ered to  be  sufficiently  prepared  for  ordinary  admission.  They  are 
sent  in  to  an  examination  before  the  Supreme  Examinations  Board 
(the  Ober-Militair-Ejcaminatiom-Commiuion,)  before  examiners  en- 
tirely independent  of  and  unconnected  with  the  instruction  of  the 
cadets;  and  the  majority,  if  they  pass,  are  admitted  simply  as 
Porltpet-fdhnriche,  on  the  same  conditions  as  the  young  men 
already  spoken  of  who  enter  upon  the  recommendation  merely  of 
the  commanding  officer  of  a regiment  and  the  approval  of  the  com- 
manding officer  of  an  army  corps.  Like  these,  they  serve  in  the 
regiment,  they  attend  the  Division  Schools,  and  in  duo  time  offer 
themselves  for  examination  for  a commission. 

Out  of  this  number,  however,  the  sixty  who  do  best  are  retained, 
and  reserved  to  receive  in  the  special  military  class  of  the  Cadet 
School  the  instruction  which  the  others  are  to  seek  in  the  Division 
Schools.  These  remain  another  year  in  the  Cadet  House,  and  un- 
dergo  at  its  close,  before  leaving  the  Cadet  House,  their  officers’ 
examination  before  the  Supreme  Board.  The  thirty  best  are  once 
more  selected,  and  receive  immediate  promotion.  Their  patents 
are  signed  and  they  join  their  regiments  at  once  as  second-lieuten- 
ants. The  other  thirty,  if  they  have  satisfied  the  examiners,  receive 
a certificate  of  qualification,  and  enter  with  the  rank  of  Porttpit- 
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fdhnrich,  and  with  the  prospect  of  receiving  commissions  without 
further  examination,  as  soon  as  vacancies  occur.  Any  one  who  fails 
to  pass  his  examination  must  enter,  if  at  all,  simply  with  the  rank 
of  Portepit-fdhnrich,  and  has  to  qualify  himself  in  tho  Division 
Schools  for  attempting  a second  timo  the  examination  for  the  offi- 
cer’s patent. 

Such  is  the  system  as  recently  modified.  Till  quite  lately  only 
thirty  were  promoted  from  the  Prima  to  the  Selects,  and  these 
thirty,  unless  they  failed  wholly,  obtained  immediate  commissions 
at  the  end  of  the  year.  It  has  been  found  desirable  to  introduce 
the  stimulus  of  competition,  to  offer  a definite  reward  in  the  way  of 
superior  advantages  to  the  best  students,  and  to  make  it  obviously 
worth  a young  man's  while  to  exert  himself,  and  to  be  thoroughly 
diligent  during  this  final  year  in  the  Selects  at  the  Cadet  School. 

Young  men  who,  after  passing  the  examination  in  the  Prima, 
desire  to  enter  tho  artillery  and  engineers,  follow  the  usual  course 
leading  to  the  Artillery  and  Engineers’  School.  They  enter  an 
artillery  regiment,  or  a division  of  the  engineers ; they  serve  for 
nine  months,  they  enter  tho  special  school,  they  are  eligible  after 
the  first  quarter  to  the  grade  of  Portepee-fahnrich,  and  at  the  close 
of  their  first  year  are  examined  for  their  lieutenant’s  commission. 
Those  who  remain  in  the  Selects  have  the  great  advantage  of  pass- 
ing from  the  Cadet  School  immediately  into  the  Artillery  and  En- 
gineers’ School  as  lieutenants,  and  commence  their  course  there  ac- 
cordingly at  the  beginning  of  the  second  of  the  three  years.  As, 
however,  the  school-year  closes  at  the  end  of  April,  in  the  Cadet 
Houses,  and  begins  in  tho  Artillery  and  Engineers’  School  on  the 
1st  of  October,  these  select  cadets  also  pass  five  months  with  their 
regiment  in  actual  service  before  recommencing  their  studios. 

The  average  number  who  pass  in  this  manner  into  the  Artillery 
and  Engineers’  School  is  stated  by  tho  authorities  of  tho  Cadet 
House  to  be  three  annually  from  the  Selecta,  and  six  or  eight  from 
tho  Prima. 

It  can  hardly  have  escaped  observation,  that  the  studies  pursued 
as  a qualification  for  entering  the  army  are,  with  tho  exception  of 
the  Selecta,  almost  entirely  non-professional,  even  here  in  this  part 
of  the  general  system,  which  is  in  other  respects  most  military  in 
its  character ; and  tho  tondency  seems  to  be  to  carry  out  to  a still 
greater  extent  the  theory  of  continuing  to  as  late  an  age  as  possible 
a good  general  education.  There  is  evidently  a general  desire  in 
Prussia  to  take  the  officers  of  the  standing  army  exclusively  from 
the  well-educated  or  the  higher  classes. 
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In  the  Arrangements  for  the  lessons,  the  very  temperate  or  even 
timid  use  of  the  stimulus  of  competition  deserves  to  be  noticed. 
It  appears,  however,  to  have  been  lately  employed  with  advantage 
in  the  highest  class.  At  the  same  time,  the  provision  made  for  giv- 
ing really  good  instruction,  and  for  placing  all  the  boys  in  close 
relation  with  their  teachers,  can  not  but  excite  admiration.  The 
small  numbers  of  which  the  classes  consist,  and  the  care  which  seems 
to  be  taken  in  providing  good  teachers,  both  deserve  attention. 

The  domestic  arrangements,  without  being  remarkable  for  the 
scrupulous  cleanliness  or  the  magnitude  of  the  new  institutions  in 
Austria,  certainly  in  some  respects  are  more  in  accordance  with 
English  feelings.  The  greater  privacy  afforded  by  the  use  of  rooms 
where  few  live  together,  is  certainly  more  analogous  to  what  has 
been  found  most  desirable  for  English  boys  in  large  English  schools, 
though  most  likely  the  contrary  system  is  not  less  well-adapted  to 
the  national  character  in  France  and  in  Austria. 

2.  The  Division  Schools. 

i There  are  nine  Division  Schools  for  the  whole  army,  one  for  each 
army  corps,  and  they  are  placed  at  the  following  towns : — 

Potsdam,  Kdnigsberg,  Stettin,  Frankfort  on  the  Oder,  Erfurt, 
GlogaD,  Neisse,  Munster,  and  Tr&ves. 

Here  the  young  aspirant  finds  himself  with  nine  or  ten  compan- 
ions and  a body  of  teachers  amounting  to  about  half  that  nnmber, 
appointed  by  the  commanding  officer  of  the  army  corps,  and  dif- 
fering considerably  in  different  districts  in  their  talents  aod  ideas  of 
education.  They  are  often,  though  not  always,  selected  from  offi- 
cers who  have  been  at  the  Staff  School,  and  afterwards  at  the  Topo- 
graphical Burcan.  Their  additional  pay  for  teaching  is  uncertain ; 
it  depends  npon  the  surplus  remaining  after  the  expenses  of  the 
household,  and  the  money  paid  in  purchasing  books,  instruments, 
ire.,  is  deducted  from  the  yearly  allowance  made  to  the  school  by 
the  government.  At  best  it  is  not  high.  It  is  calculated  by  the 
number  of  lectures,  and  at  the  most  amounts  to  something  more 
than  4 1.  10«.  (30  thalers)  for  the  lectures  on  a single  subject,  given, 
it  must  be  remembered,  during  the  course  of  little  more  than  six 
- months  in  the  year.  The  highest  pay  given  in  the  Potsdam  School 
to  any  one  professor  amounted  to  something  more  than  161.  (100 
thalers)  yearly  for  lectures  on  three  subjects,  averaging  ten  or  twelve 
lectures  weekly  for  about  six  months.  This  must  be  estimated  by 
n Prussian,  not  an  English  standard,  being  nearly  equivalent  to  five- 
twelfths  of  the  annual  pay  of  a second  lieutenant  in  that  service. 
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Still  the  ram  is  very  low ; and  this,  with  some  other  obvious  defi- 
ciencies, injures  the  working  of  the  schools. 

The  young  candidate  for  a commission  begins  a course  of  Tac- 
tics, Fortification,  theory  of  Drawing  and  Surveying,  Military  Lite- 
rature, Artillery,  Ac.,  Military  Essays,  and  Drawing  of  Plans,  which 
must  be  finished  at  the  school  in  nine  months,  although  it  may  bo 
continued  longer  in  private  if  the  candidate  is  not  prepared  to  pass 
his  examination.  As  long  as  it  lasts,  twenty-three  hours  a week  arc 
devoted  to  study,  besides  the  timo  occupied  by  questions,  which 
the  teachers  are  required  to  set  from  time  to  time,  in  order  to  keep 
np  the  pupil’s  previous  knowledge  of  French  and  Mathematics. 
The  course  is  divided  into  the  purely  theoretical  and  practical  divis- 
ions, the  first  of  six  and  a half  months,  the  latter  of  two  and  a half. 
We  have  already  given  a very  full  account  of  the  studies  in  p.  188. 

The  arrangement  of  studies  is  systematic,  and  the  number  of 
hours  devoted  each  week  to  lectures  on  the  various  subjects  of  study 
and  to  gymnastic  riding  and  fencing,  is  as  follows : 


weekly: 

Fortification, 

Artillery,  4c., 

Tactics, 

Military  Surveying  (theoretically,).. . , 

Military  Literature 

Instruction  on  Military  Duties, 

Plan  Drawing, 

, Gymnastics, 

Riding, 

Fencing, 


Hour*. 
. 4 
. 3 
. 4 
. 4 
. 3 
. 1 
. S 
. 2 
. 3 
. 2 


A 


Total, 


29 


The  subjoined  plan  gives  the  exact  employment  of  time  for  each 
day  during  the  week  : — 


PLAS  or  LECTURES  AT  THE  DIVISION  SCHOOL  IN  POTSDAM,  1855-6. 


8—  9 

9— 10 

“ 10—11 

11—12 
12—  1 


iiSl 


10  —11  1 
i}  -11  1 


Monday. 

Tuesday. 

Wednesday. 

Fortification. 

Military  Liters- 

Tactics. 

Instruction  on 
Military  duties 

| Artillery,  4a 

Pisa  drawing. 

Plan  drawing. 

12)— 2)  Gymnas- 
tics. 

Thursday. 

Friday. 

Saturday. 

Military  Survey- 

) 

f Military  Survcy- 
| ing  (thooroti- 

ing  (theoreti- 
cally.) 

> Plan  drawing. 

Riding. 

12*-!)  Fencing. 

Dinner 
time,  3 
o'clock. 
Time  for 
studying, 
from  6 till 
■ 8 o'clock, 
or  from  7 
till  9 
o'clock 
every 
evening. 


21 
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The  lecturer  has  to  draw  up  what  is  called  the  thread  of  the  lec- 
ture (leitfaden,)  a sort  of  programme  containing  its  leading  heads, 
intended  to  assist  the  memory  of  the  pupils  in  giving  a full  account 
of  it  afterwards ; and  the  contents  of  the  different  lectures  on  Tac- 
tics, Arms  and  Munitions,  Fortifications,  Ac.,  are  written  out  very 
minutely  by  the  students.  Ten  pages  of  close  print  arc  devoted  to 
these  programmes  in  Ilelldorf ; and  the  translation  already  given 
(pp.  188-19*)  will  show  that  the  list  of  military  subjects  adverted 
to  is  considerable. 

At  the  end  of  the  nine  months  spent  at  the  Division  School,  the 
“ Officier  Aepiranten"  go  to  Berlin  for  the  examination  for  their  com- 
mission. If  they  can  not  pass  this,  they  return  to  study  by  them- 
selves for  their  second*  trial.  Unless  by  special  permission  from  the 
King,  they  can  not  try  more  than  twice. 

The  examination  is  conducted  by  the  Supreme  Commission  for 
Examinations  at  Berlin,  and  has  been  already  described. 

The  Division  Schools  were  founded  at  the  end  of  the  great  War. 
Their  germ  appears  in  Scharnhorst’s  general  order  in  1810,  which, 
among  other  things,  instituted  three  War  Schools  for  the  candidate 
for  commissions  ( Portepee-fd hnriche.)  These  three  War  Schools 
seem  to  have  been  changed  into  the  Division  Schools  in  1813  and 
1816.  At  first,  indeed,  they  were  much  more  numerous  than  at 
present,  as  their  name  implies,  there  being  two  Divisions  to  each 
Army-Corps.  There  are  now,  as  we  have  mentioned,  nine ; and 
Corps  School  or  Army-Corps  School  would  be  the  more  correct 
designation. 

Their  importance  as  the  institutions  for  special  military  instruc- 
tion to  all  “Officier-Aspiranten"  of  the  army  led  us  to  inquire  care- 
fully with  regard  to  their  efficiency,  and  in  particular  from  two  dis- 
tinguished officers,  on  whose  judgment  and  scientific  experience 
great  reliance  might  bo  placed.  One  of  these,  it  may  be  added, 
possessed  constant  means  of  knowing  all  the  details  respecting 
them. 

I.  Formerly,  it  appears,  it  was  not  possible  to  limit  these  schools 
to  their  truo  object,  purely  military  instruction.  This  was  the 
special  object  of  their  creation  ; but  owing  to  the  defective  general 
education  which  candidates  often  brought  with  them  into  the  army, 
the  Division  Schools  were  too  much  used  as  a means  of  meeting 
this  deficiency. 

II.  The  opinions  wo  obtained  were  certainly  not  favorable  with 
regard  to  the  present  efficiency  of  these  schools.  It  seemed  to  be 

agreed,  that  from  various  reasons,  the  military  education  given  was 

...  . wji-i  . 

i;  *■ 
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susceptible  of  much  improvement;  that  some  of  the  Division 
Schools  were  really  defective  in  teaching,  whilst  nono  could  be 
pointed  to  as  strikingly  good.  But  it  was  nlso  admitted  that  these 
blemishes  arose  from  remediable  defects  in  the  working  of  the 
schools ; that  their  principle  was  in  itself  sound,  and  capable  of 
being  carried  out  more  perfectly,  and  excellently  adapted  to  the 
object  of  giving  some  military  instruction  to  all  desirous  of  becom- 
ing officers  of  the  infantry  and  cavalry. 

III.  The  causes  assigned  for  the  present  defects  in  the  efficiency 
of  the  Division  Schools  were  chiefly  the  following : — 

(a.)  That  they  were  far  too  numerous. 

Educated  and  scientific  as  Prussia  may  be  called,  it  is  not  found 
practicable  to  supply  nine  army  schools  with  exactly  tho  sort  of 
men  fitted  for  the  work  of  education.  The  pay,  it  must  be  added, 
is  insufficient  to  attract  many,  and  thus  (as  wo  were  informed,) 
although  many  officers  of  intclligepce  are  sometimes  not  unwilling 
to  leave  the  life  of  drill  for  the  life  of  education  for  a year  or  two, 
few  do  so  with  the  serious  purpose  of  doing  it  well.  Neither  the 
position  nor  the  emoluments  tempt  them  to  make  it  a profession. 
Officers  in  command  of  the  district  have  made  the  appointments, 
and  often  have  “good-naturedly,”  as  it  was  said,  appointed  unfit 
persons,  known  as  studious  men. 

(A.)  The  small  number  of  pupils  in  each  school  was  also  spoken 
of  as  a very  great  disadvantage,  as  doing  away  with  all  emulation 
amongst  themselves. 

(c.)  Tho  independence  which  each  school  has  enjoyed,  and  the 
want  of  any  central  body  to  watch  its  working  and  regulate  its  sys- 
tem, is  also  said  to  have  had  bad  results.  The  teaching  has  been 
far  from  uniform, — in  one  school  energetic,  in  another  lax ; in  one 
school  the  most  importaut  subjects  taught,  in  another,  a little  of 
everything ; in  a third,  some  special  crotchet  of  a teacher.  This 
has  acted  badly  on  the  examinations,  since  it  was  thought  hard  to 
reject  an  “ aepirant ” who  had  done  parts  of  his  work  well,  and  had 
been  evidently  ill  taught  or  superficially  instructed  in  others. 

Tho  remedies  suggested  were, — 

(1.)  Considerably  to  diminish  the  number  of  these  schools.  This, 
we  were  told,  was  about  to  be  done  by  reducing  them  from  nine  to 
three.  Such  a course  would  obviously  tend  to  remedy  two  of  the 
evils  complained  of.  It  would  give  a larger  choice  of  teachers,  and 
afford  more  liberal  means  of  remunerating  them,  and  a larger  at- 
tendance and  competition  of  pupils. 

(2.)  To  place  the  schools  under  the  more  direct  regulation  and 
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management  of  the  Central  Educational  Department  at  Berlin. 
This  step  would  improve  their  teaching  by  subjecting  it  to  constant 
inspection  and  reports.  It  would  insure  uniformity  in  the  system 
of  instruction  and  subjects  of  study ; and,  when  combined  with  the 
presence  of  ablo  teachers,  it  would  enable  the  Board  of  Examiners 
at  Berlin  to  pursue  a more  strict  and  unvarying  course  in  rejecting 
ill-qualified  candidates.  By  these  means  the  teaching  in  the  school 
would  probably  become  more  definite  and  higher. 

One  other  point  was  mentioned  to  us  as  doubtful.  It  was  thought 
that  the  time  for  attending  the  Division  School  came  too  soon  after 
a young  man's  entrance  into  the  army,  when  ho  had  but  recently 
obtained  his  liberty,  and  was  likely  to  be  much  more  unwilling  to 
be  sent  to  school  again  than  might  have  been  the  case  a year  or  two 
later.  General  von  Williscn,  who  urged  this  objection  to  us,  was 
consequently  for  deferring  the  attendance  at  the  Division  Schools 
several  years  in  an  officer’s  life. 

We  should  add,  however,  that  as  in  Prussia  a young  Officier-ajpi- 
rant  is  still  partly  a private  soldier,  we  were  told  that  many  were 
glad  to  exchange  the  severity  of  regimental  discipline  for  the  Di- 
vision School. 

3.  The  United  Artillery  and  Engineers'  School  al  Berlin. 

Young  men  desirous  of  obtaining  commissions  in  the  Artillery 
or  Engineers  follow  the  course  which  has  already  been  described. 
They  join  cither  with  a nomination  from  a colonel  of  artillery  or 
engineers,  or  as  scholars  from  the  Cadet  House.  They  submit  them- 
selves for  examination  for  the  grade  of  Ensign  (Portepee  fdhnrich) ; 
they  serve  their  time  with  the  troops,  they  go  through  a course  of 
professional  study,  and  are  examined  in  it  for  their  officer’s  commis- 
sion by  the  Board  at  Berlin.  If  they  come  from  the  highest  class, 
the  Seleela  of  the  Cadet  House,  they  have  the  privilege  of  joining 
the  corps  with  the  rank  of  officer. 

In  these  respects  tho  system  is  the  same  for  them  as  for  the  A»- 
piranten  in  the  other  arms  of  the  service. 

The  distinctions  are,  that  first,  in  the  preliminary  or  Ensign’s 
Examination,  a somewhat  greater  acquaintance  with  mathematics  is 
reqnirod  from  them  ; secondly,  that  they  prepare  for  the  Officer’s 
Examination,  and  follow  their  professional  studies,  not  in  the  Di- 
vision Schools,  but  in  a separate  Special  Arm  School  at  Berlin. 
Moreover,  nine  months’  service  with  the  troops,  instead  of  six,  is  re- 
quired before  they  can  enter  the  Special  Arm  School.  They  enter 
it  also  with  the  rank  only  of  corporal,  and  are  not  eligible  to  the 
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grade  of  Swordknot  Ensign  until  they  bare  passed  three  months  at 
least  in  the  school. 

Their  Officer’s  Examination  before  the  Supreme  Board  at  Berlin 
takes  place  after  nine  months  more,  at  the  end  of  the  first  year  at 
the  school,  and  after  passing  they  are  eligible  to  the  rank  of  officer. 

When  a vacancy  occurs  their  claim  to  an  actnal  commission  is 
considered,  and  the  usual  formalities  are  fulfilled.  Their  Dames  are 
submitted  for  approval  to  the  officers  of  the  corps,  and  with  that 
approbation  laid  before  the  King;  and  they  thus  in  due  time  obtain 
their  rank  as  Sub-Lieutenants  respectively  of  Artillery  or  of  En- 
gineers. 

This  rank,  however,  is  provisional,  and  their  position  is  that  of 
supernumeraries.  Their  education  as  officers  may  be  complete,  but 
their  education  as  officers  of  Artillery  or  of  Engineers  has  scarcely 
in  fact  commenced.  They  have  before  them  a third  examination, 
that  of  the  Special  Arm,  their  Vocation-tried  or  Berufe-prufung. 
Or,  more  correctly  speaking,  they  have  not  one  but  two  to  pass,  for 
the  third  examination  is  divided  into  two  stages,  one  to  be  passed 
at  the  end  of  each  of  the  two  years  which  yet  remain  of  the  course. 

It  is  only  when  these  are  completed,  after  a three  years’  stay,  that 
the  young  man  is  finally  allowed  to  join  his  corps  as  a second-lieu- 
tenant. 

Failure  in  the  officers’  examination  at  tho  close  of  the  first  year  is 
attended  with  the  penalty  of  returning  to  the  corps  and  resuming 
service  in  the  ranks  with  the  troops.  Whether  or  not  the  rejected 
student  may  be  permitted  to  return  after  an  interval  to  join  again 
' the  classes  of  the  first  year,  or  after  passing,  upon  a second  trial, 
the  officers’  examination,  to  enter  the  classes  of  the  second  year, 
will  depend  upon  the  extent  of  his  failure. 

Failure  in  the  examination  at  the  close  of  the  second  year  is  sim- 
ilarly visited  with  the  punishment  of  return  to  the  corps.  As  they 
have  already  passed  the  officers’  examination,  they  may  endeavor  to 
effect  a transfer  to  a regiment  of  the  line ; or,  under  certain  cir- 
cumstances, they  may  be  permitted  to  study  privately  in  prepara- 
tion for  the  third  year's  course,  and  may  offer  themselves  for  a 
second  trial. 

If  a student  fails  in  his  last  examination  at  the  close  of  the  third  > 
year,  he  may  be  allowed,  in  like  manner,  under  favorable  circum- 
stances, to  re-enter  the  third  year’s  classes,  and  try  to  qualify  him- 
self by  an  additional  year  of  study,  losing,  of  course,  his  seniority. 
Otherwise,  he  joins  the  corps  as  a supernumerary,  with  the  pay  of  an 
infantry  officer,  and  waits  till  he  can  obtain  a commission  in  the  line- 
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Candidates  for  commissions  in  the  engineers  enter  the  corps,  it 
should  be  observed,  originally  as  volunteers,  finding  their  own  cloth- 
ing, and  receiving  no  pay ; hut  as  soon  as  they  enter  the  school 
they  are  regularly  paid  by  the  state,  and  receive  their  pay  in  the 
usual  course  of  the  service  from  the  division  to  which  they  belong. 

The  studies  of  the  throe  years  are  arranged  in  accordance  with 
the  system  that  has  just  been  described.  Those  of  the  first  year 
are  common  to  the  two  arms,  and  correspond,  in  a general  way,  with 
what  is  taught  in  the  Division  Schools  or  in  the  highest  class  of  the 
Cadet  Uouse.  Those  of  the  second  year  are  devoted  to  the  special 
arm  subjects.  In  Mathematics,  Artillery,  and  Fortification,  the  lee- 
turcs  are  common  to  the  artillery  and  engineers  ; in  drawing  they 
arc  divided. 

In  the  third  year  a considerable  separation  takes  place.  Mathe- 
matics are  still  taught,  and  there  is  a special  class  of  the  most  ad-  ■ 
vanced  students  in  the  Differential  and  Integral  Calculus,  the  Higher 
Geometry,  and  in  Analytical  Mechanics  and  Hydraulics ; this,  how- 
ever, is  purposely  restricted  to  about  one-third  of  the  class,  by  rais- 
ing the  requirements,  if  necessary. 

The  course  is  divided  in  each  year  into  tbe  theoretical  and  the 
practical  part  The  year  commences  in  October  with  the  former, 
and  the  studies  for  the  nine  months  succeeding  arc  for  the  most  part 
theoretical  only.  In  June  the  examinations  take  place.  July,  Au- 
gust, and  a part  of  September  are  given  up  to  practical  exercises. 
Something  like  the  last  three  weeks  of  September  are  allowed  for  a 
vacation. 

The  general  control  of  the  school  is  in  the  hands  of  the  General 
Inspectors  of  the  two  services,  the  artillery  and  tbe  engineers. 
These  two  arc  the  Curatori  of  the  school  and  form  the  Curatorium. 
They  make  their  reports  to  the  General  Inspector  of  Military  Edu- 
cation, of  whom  mention  has  already  been  made.  The  immediate 
management  is  intrusted  to  a director,  who  is  a field  officer  of  ar- 
tillery or  engineers,  of  the  rank  of  commandant  of  a regiment,  and 
he  has  a captain,  appointed  by  the  Cutatorium  as  his  assistant, 
i There  is  a Board  of  Studies,  of  which  the  Director  is  chairman, 
consisting  of  the  Senior  Professor  of  Mathematics,  of  the  Instruc- 
tors of  Artillery  and  Engineering  in  the  third  Coetus,  and  of  an 
equal  number  of  offioera  of  the  two  services  named  by  the  Curators. 

Four  officers,  three  from  the  artillery  and  one  from  tbe  engineers, 
acting  under  the  captaiu,  are  charged  with  the  care  of  discipline 
and  order ; these  are  the  Direction  Officer*. 

- There  arc  twelve  military  and  eleven  civilian  professors  and 
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er*.  Among  the  military  professors  and  teachers  may  be  included 
any  of  the  direction  officers. 

The  examinations  of  the  first  year  are  conducted  by  the  usual 
Board,  the  Supreme  Military  Examinations  Board ; but  for  those 
of  the  second  and  of  the  third  year,  there  is  a separate  board, 
chosen  from  the  two  sen-ices  by  the  Curators,  and  otherwise  uncon- 
nected with  the  8chool. 

The  numbers  in  the  school  vary  from  216  to  240.  In  time  of 
peace  about  five  are  yearly  admitted  for  each  regiment  of  artillery, 
and  two  or  three  for  each  division  of  engineers.  The  great  major- 
ity have  entered  the  army  from  the  nsual  places  of  civil  education, 
a few  from  the  l’rima  of  the  Cadet  House,  on  the  same  terms  as 
the  others,  and  a small  number,  who  are  usually  among  the  best 
pupils  in  the  school,  from  the  Selects,  who  come  as  officers,  and 
after  a short  service  with  the  troops,  enter  the  second  year’s  classes, 
provided  there  is  room,  preference  being  always  allowed  to  the  stu- 
dents already  belonging  to  the  school,  who  hare  succeeded  in  pass- 
ing the  examination  of  the  first  year. 

The  Artillery  and  Engineers’  School  buildings  stand  in  Berlin 
itself,  in  the  principal  street,  Unter  den  Linden,  No.  74,  near  the 
Brandenburg  Gate.  They  bear  the  following  inscription:  Arlil- 
lerie  und  Ingenie  it  r Sc/tule.  Stiftung  Friedrich  Wilhtlmt  III. 

if.Dccc.xxn. 

On  the  occasion  of  our  visit  to  the  school,  we  were  allowed  by 
the  kindness  of  the  authorities  to  be  present  at  some  of  the  lec- 
tures. The  students  of  the  second  year  were  attending  the  course 
on  the  History  of  the  Art  of  War,  and  the  immediate  subject  was 
an  account  of  and  criticism  on  the  battle  of  Blenheim.  The  young 
men,  about  forty-five  in  number,  were  ranged  in  desks  facing  the 
Professor,  but  not  in  the  manner  of  an  amphitheater.  The  lecture 
was  interesting,  animated,  and  generally  instructive;  it  was  per- 
fectly professorial  in  character,  and  the  young  men  took  notea  A 
class  of  the  students  of  the  first  year,  thirty-five  in  number,  were 
engaged  in  topographical  drawing.  The  artillery  division  of  the 
third  year  students  were  in  another  room,  listening  to  and  busily 
taking  notes  upon  a lecture  (also  professorial)  on  the  construction 
of  gun-carriages : the  number  was  about  forty-five. 

Only  the  students  of  the  first  year  are  lodged  in  the  building  { 
and  owing  to  thg  unusually  large  number  lately  admitted,  an  adjoin- 
ing house  has  been  taken  to  afford  additional  room.  The  accom- 
modation in  general  is  rather  limited.  Two  stories  in  the  upper 
part  of  the  building  are  occupied  by  the  somewhat  scantily  for- 
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nisked  chambers ; there  appeared  in  some  cases  to  be  two  young 
men  in  one  room,  in  other  cases  four,  or  as  many  as  six  or  seven  to 
a bedroom  and  sitting-room.  The  students  who  lodge  in  the 
building  dine  together  in  a mess-room;  and  there  is  a billiard- room, 
with  coflce-rooms  adjoining  it,  for  the  general  use,  looking  out  from 
the  ground  floor  front  into  the  Unter  den  Linden.  There  is  a 
library,  a small  laboratory  attached  to  the  lecture-room  employed 
for  the  subjects  of  Chemistry  and  Natural  Philosophy,  and  a small 
collection  of  apparatus  required  for  illustration  on  the  latter  subject. 

On  quitting  the  school,  the  engineer  students,  as  soon  as  they  ob- 
tain their  commissions,  are  employed  for  three  years  with  a Divis- 
ion of  Engineers ; then  for  three  years  in  a fortress  to  superintend 
buildings ; and  then  again  with  a Division  of  Engineers.  They  are 
then  eligible  to  promotion  as  first-lieutenants. 

The  artillery  students,  in  like  manner,  join  and  serve  with  thoir 
regiments. 

Promotion  in  tho  artillery  is  by  regiments,  in  the  engineers  it  is 
general  throughout  the  whole  corps. 

We  should  not  omit  to  call  attention  to  tho  fact,  that  the  only 
instance  which  has  come  to  our  knowledge  of  the  promotion  of 
officers  in  their  own  arm  of  the  service,  being  made  contingent  on 
their  passing  an  examination,  is  to  be  found  in  the  Prussian  Artil- 
lery and  Engineers.  First-Lieutenants  belonging  to  those  corps 
must  pass  an  examination  before  they  can  be  promoted  to  the  rank 
of  captain.  This  regulation  does  not  exist  for  any  other  part  of 
the  Prussian  sen  ice,  and  it  is  considered  a great  grievance  by  the 
officers  of  those  corps,  as  it  may  be  exacted  at  tho  ago  of  forty, 
from  the  most  highly  educated  officers  of  the  Prussian  army. 

The  pay  of  subaltern  of  engineers  is  somewhat  higher  than  that 
of  the  artillery,  infautry,  and  cavalry.  Above  the  rank  of  subaltern, 
the  pay  of  the  artillery,  cavalry,  and  engineers,  is  on  an  equality, 
but  superior  to  that  of  the  infantry.  The  engineers  havo,  more- 
over, a prospect  of  employment  of  a civil  nature  when  they  return 
from  active  sendee ; to  lucrative  positions  of  this  kind  they  are  not 
unfrequently  appointed. 

It  should  be  mentioned  before  quitting  the  subject,  that  all  the 
officers  of  the  artillery  and  engineers  are  bound,  in  consideration 
of  three  years’  maintenance  in  the  school,  to  sen-c  a period  of  six 
years,  before  they  can  exercise  the  usual  privilege  allowed  to  Prus- 
sian officers  of  withdrawing  from  the  service. 

[A  particular  account  of  the  Course  of  Instruction  in  this  School 
will  be  given  in  a separate  article  under  the  title  of  the  Institution.] 
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VI.  SCHOOL  FOR  STAFF  OFFICERS  AT  BERLIN. 

The  War  School  ( Kritgs-Schult ) in  Berlin  has  undergone  many 
changes  since  its  foundation  in  the  time  of  Frederick  the  Great.  It 
is  now  the  Staff  School  of  Prussia,  i.  e.,  the  only,  or  almost  the 
only,  means  of  obtaining  a staff  appointment  is  by  passing  through 
it,  and  the  education  giveu  is  particularly  intended  to  form  staff 
officers.  Its  plan  and  methods  of  teaching  differ,  indeed,  from 
the  very  commencement  from  the  French  Staff  School,  and  bear 
much  more  resemblance  to  the  senior  department  at  Sandhurst,  with 
the  exception  that  the  senior  department  is  not  at  present  a neces- 
sary means  towards  a staff  appointment.  * 

Thus  the  Kritfft-Schule  does  not  take  young  men  of  twenty-one 
or  twenty-two  and  educate  them  (like  the  French  Staff  School)  for 
the  staff  and  the  staff  alone.  Its  pupils  arc  men  of  twenty-five  or 
twenty-six,  officers  of  three  years'  standing,  or  five  years’  service 
since  their  first  entering  the  army.  At  this  comparatively  ripe  age 
they  become  candidates  for  entrance  to  the  Staff  School,  and,  if  ad- 
mitted, they  spend  there  three  years  of  laborious  study,  with  no 
very  brilliant  prospects  to  crown  it,  as  only  a very  small  number 
obtain  what  may  be  called  the  lowest  prize,  admission  to  the  Topo- 
graphical Department ; and  out  of  these  only  two  or  three  yearly 
of  the  most  distinguished  pupils  gain  the  Stall'.  The  rest  return  to 
their  regiments,  and  are  employed  as  adjutants  or  as  teachers  in  the 
Division  Schools. 

The  process  of  entrance  is  as  follows : — An  officer  of  three  years’ 
standing  desires  to  go  to  the  Staff  School.  Any  one  may  send  in 
his  name  as  a candidate  for  the  entrance  examination  to  the  minis- 
ter of  war,  having  obtained  a certificate  from  his  superior  officer 
that  he  understands  his  regular  duty,  has  no  debts,  and  is  capable, 
both  as  regards  lus  abilities  and  bodily  strength,  of  making  a good 
staff  officer.  Little  difficulty  is  made  about  admission  to  become  a 
candidate,  nor  is  there  any  regulation  to  limit  the  number  from  any 
one  corps  or  regiment,  so  that  there  may  be  often  found  in  the  Staff 
School  more  in  proportion  from  the  infantry  tlian  the  cavalry,  and 
vice  versd.  Some  regiments,  we  heard,  hardly  ever  send  officers  to 
the  school.  Practically,  indeed,  the  regulation  requiring  three 
years  of  active  service  bears  hard  upon  the  artillery  and  engineers 
in  comparison  with  the  other  sendees ; for,  as  the  officers  of  these 
two  corps  only  enter  their  own  school  after  they  have  been  near  a 
year  in  the  sendee,  and  spend  three  years  there,  they  must  have  been 
in  the  army  nearly  seven  years  before  they  can  enter  the  Staff  School. 
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The  candidate  for  the  Staff  School  is  examined  in  the  capital  of 
the  province  in  which  his  corps  is  stationed.  The  examination  is 
early  in  April,  and  it  is  held  at  the  provincial  town  instead  of  Ber- 
lin, in  order  to  diminish  expense.  But  the  questions  are  sent  from 
the  board  of  examiners  in  Berlin,  and  the  same  arc  given  in  the 
different  provincial  towns  at  one  and  the  same  time.  The  examina- 
tion is  much  on  the  same  subject*,  and  requires  about  the  same 
actual  knowledge  as  that  which  was  passed  at  least  three  years  be- 
fore for  a lieutenancy,  but  owing  to  the  difference  of  age,  the  ques- 
tions arc  put  and  arc  expected  to  be  answered  in  a much  more  sci- 
entific form  than  on  the  first  occasion.  Thus,  we  were  told,  such 
an  essay  as  “ GiVe  an  account  of  the  wars  of  Francis  I.  and  Charles 
V.,"  would  at  the  Kritg»-SchuU  Examination  rather  be  stated  thus: 
“ What  was  the  influence  of  theso  ware  on  the  policy  and  religion 
of  Europe  !** 

The  examination  is  entirely  upon  paper ; it  occupies  from  ten  to 
twelve  days  of  about  five  hours  daily,  the  superintending  staff  offi- 
cer in  the  province  presiding  over  it.  But  his  business  is  limited 
to  reading  out  the  questions  sent  to  him,  and  taking  care  that  no 
books  are  brought  in,  or  any  improper  means  used.  The  answers 
to  the  questions  have  to  go  through  a double  ordeal,  the  military 
ones  being  first  examined  by  some  of  the  staff  of  the  general  com- 
manding in  the  province,  and  afterwards  by  the  commission  of  ex- 
aminers at  Berlin.  The  final  decision  rests  with  the  chief  of  the 
Prussian  staff,  who  recommends  the  successful  officers  to  the  minis- 
ter of  war. 

There  is  an  average  of  sixty  or  seventy  candidates  yearly.  Only 
forty  of  these  can  be  taken.  If  some  additional  case  seems  meri- 
torious, the  officer  may  obtain  a promise  of  appointment,  but  his 
entrance  is  deferred.  It  is  not  uncommon  to  try  .more  than  once. 

The  entrance  examination  passed,  the  school  opens  on  the  1st  of 
October,  to  continue  its  lectures,  with  a fortnight’s  break  at  Christ- 
mas and  at  Easter,  till  the  first  of  June.  It  has  its  120  pupils, 
divided  into  their  three  classes,  one  for  each  year,  working  (with  only 
little  of  practical  work)  under  professors,  military  for  the  lectures 
of  a military,  and  civil  for  those  of  a non-military  character.  No 
difficulty,  we  understood,  is  found  here,  as  wc  had  heard  to  be  the 
case  at  8t-  Cyr,  in  enforcing  the  fullest  attention  to  the  lectures  of 
the  civilian  professors ; each  is  respected  according  V>  his  knowledge 
of  the  subject,  and  it  would  be  thought  as  absurd  for  a military  pro- 
fessor to  undertake  a non-professional  subject,  as  vice  vtraA. 

The  method  of  working  is  that  so  commonly  followed  in  the 
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Prussian  universities  of  listening  to  numerous  lectures,  and  taking 

copious  notes  upon  them.  Nearly  five  hours  daily,  from  eight  in 
the  morning  till  one,  are  often  continuously  occupied  in  this  manner; 
for  although  only  twenty  hours  of  attendance  are  absolutely  ex- 
acted weekly  (an  amount  which  to  our  own  students  would  seem 
more  than  ample)  ten  more  are  said  to  be  necessary  to  enable  an 
officer  to  do  any  justice  to  the  various  subjects  of  which  he  is  ex- 
pected to  show  some  knowledge  at  his  examinations. 

These  lectures  are  usually  read  aloud ; there  is  no  questioning 
and  answering.  Tho  student,  after  five  morning  hours,  must  spend  . 
at  least  five  or  six  more  in  copying  them  out,  ot  in  writing  an  essay 
on  the  subject  of  some  of  the  lectures.  Of  these  one  is  given  about 
every  three  weeks,  but  only  on  military  subjects.  They  arc  carc- 
* fully  corrected  and  sent  back  to  the  student  with  the  notes  of  his 
teacher,  and  their  merit  influences  the  final  estimate  of  his  whole 
wo^c. 

Besides  this  daily  work,  the  examinations  arc  at  once  a stimulus 
and  a means  of  testing  proficiency.  These  occur  every  three  months, 
but  the  yearly  ones  are  tho  most  important.  They  are  entirely  upon 
paper.  In  the  quarterly  ones  the  papers  arc  only  given  for  two 
hours  at  a time  daily,  and  take  the  place  of  two  common  lectures ; 
in  the  other  examinations  they  arc  daily  for  four  or  five  hours. 
They  are  entirely  essays  upon  the  numerous  subjects  lectured  on  in 
the  school,  History  of  War,  Philosophy,  Tactics.  &c. 

Perhaps  there  is  no  better  way  of  giving  an  idea  of  the  mode  of  . 
studying  than  by  a statement  of  some  of  the  subjects  of  these  essays. 
They  have  been  supplied  to  us  by  tho  kindness  of  Lieutenant  Ber- 
ger, of  the  28th  Infantry,  from  whom  we  have  received  much  valu- 
able information  on  the  subject. 

General  Essays. 

On  Tactics: — 1.  A Prussian  Division,  added  to  wliich  is, — 

1 Regiment  of  Infantry, 

1 twelve  pounder  Battery, 

1 Cavalry  Regiment, 

Is  in  retreat  from  Goldberg  to  Jauer  (in  Silesia  1 Tho  enomy  is  following.  A 
position  is  to  be  taken  up  to  stop  his  advance,  whatever  his  numbers  may  be. 

A map  of  the  position  being  given : — 

(«.)  Describe  tho  position. 

(6.)  Draw  np  tho  troops. 

(o.)  Write  an  explanatory  criticism. 

(To  be  worked  at  home  in  two  days) 

Throe  Corps  d' Amino  march  against  Berlin  from  different  points.  The  army 
in  Berlin  is  ordered  to  meet  them.  (To  bo  done  in  llvo  hours.) 

Permanent  Fortification.  For  what  purpose  are  the  fortifications  in  the  main 
ditch  intended,  and  how  are  they  to  be  constructed  1 (Five  hours.) 

Military  Geography.  The  Saxon  land  between  the  Kibe  and  Sanle,  and  its 
Influence  upon  the  operations  of  war  in  North  and  South  Germany.  ( Five  hours.) 

Criticism  on  the  organization  of  the  French  Battalion.  (At  borne  in  one  day.l 
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Examination  Essays,  Staff  School— Military  History,  Tactics  and  Administration. 

1.  In  what  respects  did  the  earlier  form  of  military  art,  strategetically  and 
tactically,  lavor  defensive  ware  generally,  sad  in  particular  assist  Frederick  IL 
in  the  Seven  Years'  War?  (Two  hours.) 

I.  The  duties  of  the  Staff  in  time  of  peace.  (Two  hours.  1 

3.  Position  of  Lendwehr  Officers  on  and  off  duty.  (Two  hours.) 

4.  What  is  the  value  of  the  Cavalry  formation  fa  echelon,  with  particular 
reference  to  the  Austrian  mode  ? (Two  hours.) 

6.  Is  only  one  sort  of  Infantry  necessary,  or  is  Light  In&ntry  essential? 
(Two  hours.) 

6.  How  may  the  mobilizing  of  an  Army  be  best  expedited  ? (Five  hours.) 

7.  Describe  tlie  different  sorts  of  fieldworks  particularly  used  in  war.  (Two 
hours.) 

8.  How  is  the  Artillery  of  a Corps  d'Amiee  to  be  used  in  the  different  emer- 
gencies of  battle?  (Fire  boars.) 

Literary  and  Scientific. 

1.  The  Geological  characteristics  of  the  country  between  tho  Carpathian 
Mountains  and  the  Vistula  ou  one  aide,  and  the  Valdai  Mountains  and  tbs 
Dnieper  on  the  other.  (Two  hours.) 

2.  By  what  political  conjunctures  was  the  power  and  influence  of  England 

peculiarly  advanced  in  tho  18th  century?  (Five  hours.)  . 

3.  On  the  magnetic  effects  of  tbe  electric  stream.  (Two  hours.) 

4.  Characteristics  of  Greek  literature,  and  its  chief  authors  in  tho  time  of  the 
Peloponnesian  War.  (Two  hours.) 

The  knowledge  required  is  seen  in  the  account  of  the  Staff  School, 
(p.  895)  and  in  the  list  of  the  Lectures  given  above.  Besides  military 
jeets,  it  includes  a very  full  conrse  of  Ancient  and  Modem  History, 
an  addition  to  the  History  of  War  (which  last  alone  occupies  seven 
hours  weekly  for  the  last  year,)  a good  deal  of  Logic  and  Philoso- 
phy of  Art  and  Literature,  and  of  Political  Economy.  Some  of 
tliesc  lectures  have  probably  been  introduced  from  the  school,  hav- 
ing a double  object,  that  of  giving  a diplomatic  as  well  as  a military 
education.  This  was  the  original  idea  of  Frederick  tbe  Great,  who, 
in  all  his  plans  of  military  teaching,  laid  a great  stress  on  the  gene- 
ral literature  which  he  himself  valued  so  highly.  This  diffusive 
study  is  a strong  contrast  to  the  principle  of  “ little,  but  well,”  and 
to  the  constant  practical  exercises  in  the  laboratories  insisted  on  by 
the  early  teachers  of  the  Polytechnic  School  in  France. 

Tho  following  is  the  plan  of  the  lectures  for  the  three  years. 
Twenty  lectures  a week  are  the  minimum : — 


Course  of  First  Tear. 

Obligatory.  for  Choice. 


Tactic*, 

4 hours. 

Universal  History, 

...  4 

hour* 

Artillery, 

3 “ 

Universal  Geography,.. 

...  3 

It 

Field  Fortification, 

2 " 

Physical  Geography 

...  4 

II 

Military  and  Political  Adminis- 
tration and  Economy, 

2 “ 

10 

hour* 

Mathematics,  Pure  and  Mixed,  G " 

11  hours.  Total,  2?  boars. 
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Cbtirre  of  Second  Tear 

Obligatory. 

For  Choice. 

Tactics, 

...  i hours. 

Universal  History, 

..  4 

hours. 

Permanent  Fortification,  . . . 

..2  “ 

Mathematics, 

..  6 

M 

Special  Geography  and  Ge- 

Logic, 

..  4 

U 

°l°g7. 

..  4 

Physics, 

..  4 

M 

. M 

Lectures  on  Horses, 

..  * 

u 

10  hours. 

— 

Total,  30  hours. 

20 

hours. 

Course  of  Third  Tear. 

Obligatory.  For  Choice 

History  of  War, ? hours.  General  History  of  Literature,  4 hours. 

Staff  Duty, 3 “ Mathematics, 6 *' 

Art  of  Sieges, 2 u Higher  Geodesy, . . . 3 a 

Military  Jurisprudence,  ...  1 M Chemistry, 4 M 

13  hours.  17  hours. 

Total,  30  hours.* 

It  will  be  seen  that  the  above  course  is  entirely  theoretical ; no 
practical  work  (as  in  France)  relieves  the  sedentary  labor  of  ten 


* Lecture*  each  week  In  the  War  School,  Prussia. 


Was  School. 

Mathematic*,  Pore, 

Mixed 

H.  Geodeey, 

Physical  Geography. 

General  * 

Special  “ 

IJni venal  History.... 

General  History  of  Literature,.... 



rhjefae, 

Cheahtry, 

Veterinary  Art, 

Teeflee, 

Artillery 

PortiAcatlon,  Field 

, “ Permanent, 

Military  AdmiaiSwUea, 

History  of  War. 

MT  Doty 

Military  Law,  

French,  

Total,  .......... 


Fir»t  Year. 

Second  Year. 

Third  Year. 

3 

3 

3 

3 

3 

3 

•» 

‘i 

*• 

m 

4 

.. 

*4 

*4 

4 

,, 

*4 

.. 

4 

4 

.. 

*4 

9 

*4 

4 

3 

9 

i 

t* 

'i 

,, 

,, 

„ 

7 

•• 

3 

*0 

• 

4 

4 

4 

37 

40 

40 

It  would  bo  impossible  to  enter  on  a detailed  criticism  either  of  these  lectures 
or  of  the  essays  mentioned  in  the  note  abovo  which  evidently  imply  great  study. 
We  invite  a comparison  with  the  French  plan,  which  wo  have  given  elsewhere, 
bnt  the  difference  of  ago  must  be  taken  into  account  The  mathematical  course 
at  this  school  is, — 

1st  year.  Plane  and  8pherical  Trigonometry,  Quadratic  Equations,  involving 
several  unknown  quantities,  the  Binomial  Theorem,  and  the  Elements  of  An- 
alytical and  Solid  Geometry. 

2d  year.  Analytical  Geometiy  and  the  Differential  and  Tntregal  Calculus. 

3d  year.  Mechanics,  Statics,  Dynamics,  Projectiles,  and  slight  Applications. 

Only  the  first  year  is  obligatory. 
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hours  daily  for  more  than  eight  montlis  of  the  year.  But  as  soon 
as  the  first  year’s  conrso  is  ended,  all  the  officers  who  are  supposed  • 

to  know  drawing  before  coming  to  the  school,  arc  sent  into  the 
country  for  three  weeks  to  practice  military  drawing  and  sun-eying; 
and  those  of  the  third  year  go  through  (also  for  the  same  period) 
a similar  course  of  staff  duty.  These  last  arc  sent  under  the  direc- 
tion of  the  officer  who  is  Professor  of  Staff  Duty  at  the  School ; 
each  student  officer  gets  his  separate  orders,  and  they  meet  and  are 
told  off  every  morning  for  their  day’s  work,  reconnoitering  for- 
tresses, sun-eying  the  frontiers  between  Austria  and  Prussia,  Ac., 

Ac.  During  the  remaining  three  summer  months  the  students  are 
sent  in  successive  classes  to  those  arms  of  the  sen-ice  which  are  not 
their  own,  and  after  the  usual  military  exercises  are  completed  they 
must  bring  back  with  them  a certificate  of  proficiency  from  the  com- 
manding officer.  This  amount  of  timo  was  spoken  of  as  being  too 
little. 

If  we  are  surprised  at  not  finding  a greater  amount  of  practical 
work  included  amongst  the  labors  of  the  school,  we  must  remember 
that  it  is  chiefly  postponed  to  a later  period  of  the  officer’s  career,  ’ 
when  the  probability  of  his  being  required  to  use  it  on  the  staff  is 
greater.  This  is  when  ho  has  gained  his  place  in  the  Topographi- 
cal Department,  and  is  working  there  upon  trial  to  test  his  fitness 
for  the  actual  staff.  He  is  then  employed  during  winter  in  working 
on  the  Theory  of  War,  and  during  summer  in  military  sun-eying 
and  drawing. 

Such  is  the  method  and  extent  of  the  officer’s  work  at  the  Staff 
School ; a few  more  words  arc  needed  on  the  character  of  his  exam- 
inations, which  here  as  everywhere  else  must  greatly  influence  tho 
character  of  the  work. 

There  are  no  less  than  nine  examinations  during  the  three  years, 
one  for  every  three  months,  but  the  final  one  at  the  end  of  each  year 
is  the  more  important,  as  a sort  of  summing  up  of  the  year’s  work. 

In  marking  for  this  the  merit  of  the  essays  done  at  home  is  taken 
into  account.  The  result  in  each  branch  of  work  and  on  every  ex- 
amination is  entered  by  the  several  professors  in  a book  kept  at  the 
directory,  nnd  the  pupils  have  a right  to  inspect  the  report  of  their 
own  work.  The  net  result  of  his  own  three  years’  work  is  also  sent 
to  the  officer  after  leaving  the  school  through  the  authorities  of  his 
regiment.  The  certificate  of  this  contains  the  criticism  on  each 
branch  of  his  work  in  detail. 

The  subjects  given  for  essays  will  show  the  nature  of  the  chief 
examinations  (i.  t.  those  at  the  end  of  each  year;)  four  or  fire  hours 
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is  the  time  generally  allowed  to  a difficult  subject,  the  examination 
stretching  over  a number  of  days,  in  proportion  to  the  subjects 
taken  up.  The  pupil  may  bring  in  his  notes  of  lectures,  on  which 
extraordinary  care  is  bestowed,  and  which  must  contain  everything 
that  can  be  said  on  the  subject.  Much  value  is  said  to  be  attached 
to  the  rapidity  with  which  an  essay  is  worked,  as  showing  a quality 
valuable  in  an  officer.  There  is,  as  we  have  observed,  no  triad  voce 
of  any  kind  in  this  School  Some  competition  exists  in  the  Staff 
School,  (and  it  is  almost  the  only  Prussian  school  where  we  find  it,) 
for  the  knowledge  that  only  eight  or  ten  out  of  the  forty  pupils  can 
obtain  the  Topographical  Department,  and  only  two  out  of  these 
eight  or  ten,  the  staff,  acts  as  a competitive  stimulus.  We  must 
add,  however,  that  although  a minute  account  of  the  positive  merits 
of  the  pupils  is  drawn  up  and  sent  to  them  at  the  end  of  their 
career,  they  have  no  means  of  ascertaining  their  relative  positions ; 
and  this  may  always  leave  room  for  doubt,  whether  the  places  in  the 
Typographical  Department  and  on  the  Staff  are  strictly  given  by 
merit,  or  whether  patronage  does  not  here  step  in.  Another  am- 
biguity may  be  remarked  in  the  fact  that  the  relative  importance 
of  the  subjects  of  study  is  not  known.  It  may  of  course  be  sur- 
mised, that  a knowledge  of  the  Peloponnesian  War  is  not  marked 
so  highly  as  that  of  the  Seven  Years'  War ; but  any  indefiniteness 
as  to  what  is  or  what  is  not  important,  will  generally  lead  to  an  at- 
tempt to  know  something  of  all  the  subjects  mentioned,  and  it 
would  undoubtedly  be  better  to  affix  its  definite  value  to  every  sub- 
ject. It  would  prevent  what  seem  to  us  valid  objections  to  the 
present  system  of  the  Staff  School,  the  attempt  to  crowd  in  too 
many  subjects,  instead  of  mastering  thoroughly  a few. 

The  final  examination  having  been  completed  in  June,  the  stu- 
dent goes  through  the  three  weeks  of  staff  duty  we  have  described, 
and  finishes  his  last  three  summer  months  in  that  branch  of  the 
army  in  which  he  has  not  yet  served.  He  then  returns  to  his  regi- 
ment, where  he  receives  the  certificate  of  his  three  years’  work.  But 
no  list  is  published  of  the  order  of  merit  in  which  the  officers  stand. 
If  the  certificate  is  satisfactory,  ho  forwards  it  to  the  Chief  of  the 
Prussian  Staff,  with  a request  to  be  employed  in  the  Topographical 
Department  of  the  Staff.  If  this  is  granted,  he  receives  an  order 
to  join  it  in  about  two  years,  1. 1.  about  nine  or  ten  years  after  first 
entering  the  service. 

About  eight  officers  arc  yearly  sent  to  the  Topographical  De- 
partment, and  serve  there  for  two  or  three  years,  surveying  and 
drawing  in  summer,  working  at  military  science  in  the  winter.  The 
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correction  of  the  Topographical  Map  of  Premia  is  in  their  hands. 
Finally,  two  out  of  these  are  selected  for  the  Staff;  the  remainder 
retain  to  their  regiments,  to  become  adjutants  or  to  teach  in  the 
Division  Schools. 

The  most  immediate  advantage  of  being  in  the  staff  corps  is  pro- 
motion to  a captaincy  at  any  age,  which,  considering  the  eitreroe 
slowness  of  promotion  in  Prussia,  may  be  termed  an  early  one. 
This  is  generally  gained  within  two  or  three  years  after  joining  the 
oorps, ».  e.  at  thirty-three  or  thirty-four.  In  other  corps  hardly  any 
one  has  a chance  of  becoming  captain  till  after  forty. 

Wc  may  add,  that  the  number  of  officers  in  the  Topographical 
Department  is  about  forty,  on  the  staff  itself  sixty-four.  No  one 
belonging  to  the  staff  is  below  the  rank  of  captain,  or  above  that 
of  colonel.  Every  general  of  division  has  one  officer  of  the  staff 
attached  to  him,  and  two  adjutants,  the  first  nominated  by  the  chief 
of  the  staff,  the  two  last  by  the  king,  and  these  two  belong  rather 
to  the  officer  than  to  the  general.  They  arc  not  removable  with 
him.  The  adjutants  are  not  officers  of  the  staff,  though  they  are 
often  chosen  from  amongst  those  who  hare  been  at  the  Staff  School. 
They  are  nominated  by  the  king  npon  reports  sont  into  him  by  the 
generals  of  division,  and  the  appointment  is  not  considered  a great 
prise,  as  it  implies  neither  extra  pay,  promotion,  nor  permanency ; the 
adjutants  arc  promoted  in  the  usual  course,  and  then,  upon  promo- 
tion, return  to  their  regiments.  The  adjutants  of  battalions  and 
regiments  are  appointed,  like  our  own,  by  the  officers  commanding. 
The  name  of  aide-de-camp  does  not  exist  in  the  Prussian  service, 
hot  that  of  adjutant  is  used  in  its  place.  f 

VII.  XIAMIXTART  MILITARY  SCHOOLS  VOR  XOX'-COMMISSIOXRD  OrriCERS. 

1.  MILITARY  oinui-iomi. 

There  are  three  Military  Orphan-Houses  in  Prussia  for  the  chil- 
dren  of  soldiers,  two  for  boys,  one  at  Potsdam,  and  the  other  at 
Annabnrg,  and  one  for  girls  at  Pretxch.  Although  intended  for  or- 
phans, they  receive  children  whose  parents  are  too  poor  to  provide 
for  them.  They  receive  a good  elementary  education  and  are 
bronght  np  for  trades,  and  can  make  their  selection  between  a civil 
and  a military  career.  The  English  Commissioners  report  that  they 
found  800  pupils  in  the  Orphan-House  at  Potsdam,  of  whom  200 
were  under  the  charge  of  female  teachers ; 620  were  in  the  senior 
department,  including  thirty-six  in  the  music  class,  who  will  go  into 
the  Regimental  Bands,  and  about  twenty  who  formed  a separate 
military  class,  who  would  probably  enter  the  Artillery  School. 
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The  School  at  Annaburg,  and  the  subsidiary  Girls’  School  at 
Pretzsch,  are  both  Protestant  in  character ; no  religious  teaching  is 
supplied  for  Roman  Catholics.  Roman  Catholic  boys  are  all  sent  to 
Potsdam,  aud  Roman  Catholic  girls  are  provided  for  in  ordinary 
schools,  and  in  private  families,  and  payment  made  on  their  behalf 
out  of  the  funds  of  the  institution. 

Dr.  Bacho  in  his  “ Report  on  Education  in  Europe,"  gives  the 
following  account  of  these  institutions. 

Military  Orphan- House  at  Potsdam. 

This  institution  was  founded  in  1124,  by  Frederick  William  tho  First  of 
Prussia.  Tho  reputation  of  Franke’s  Foundations  induced  this  monarch  to  rival 
the  benevolence  of  the  clergyman,  and  to  establish  on  a scale  proportioned  to 
his  greater  means,  a house  for  tho  education  of  tho  orphans  of  his  soldiers. 
While,  however,  tho  recipients  of  Franke’s  bounty  are  free  to  choose  their 
career  in  alter  life,  and  only  so  far  bound  to  tho  institution,  as  a sense  of  grati- 
tude may  prompt,  the  youth  who  passes  through  the  Military  Orphan-house  of 
Potsdam,  must  enter  the  military  service  for  twelve  years.  Three  of  these,  in- 
deed, are  tho  term  of  service  of  every  citizen,  and  I believe  tho  three  years  in 
the  non-eommissioned  officers'  school  arc  now  counted  as  part  of  the  twelve,  and 
thus  the  actual  number  of  extra  years  of  sen-ice  is  reduced  to  six.  Tho  institu- 
tion began  with  one  hundred  and  seventy-nine  children,  both  girls  and  boys 
being  received ; this  arrangement  continued  until  a few  years  since,  when  the 
girls'  school  was  removed  fl-om  Potsdam,  and  the  establishment  at  present  is  for 
mnle  pupils  only.  There  are  between  three  and  four  hundred  in  the  elementary 
or  boys’  department.  In  the  early  history  of  the  orphan-houso  two  attempts 
arc  recorded  to  introduce  manual  labor,  ns  a profitable  speculation ; neither  of 
which  appears,  however,  to  have  succeeded.  The  first  of  these,  the  manufac- 
ture of  Brabant  lace,  was  introduced  in  1143,  and  after  various  modifications  of 
the  mode  of  applying  the  labor  of  tho  children,  it  was  finally  abandoned  in  119.1. 
In  1144,  tho  culture  of  silk  was  introduced  extensively  throughout  the  kiug- 
• dom,  and  especially  enjoined  at  the  orphan-houses ; but  this  attempt  was  not 
more  successful  in  the  end  than  the  other,  and  the  culture  is  not  kept  up  in  tins 
institution. 

The  present  spacious  buildings  were  chiefly  constructed  under  the  reign  of  the 
founder  and  of  Frederick  tho  Great.  Additions  have,  however,  been  niado 
from  timo  to  time  since,  and  the  whole  plan  is  hardly  yet  completed.  The  in- 
stitution may  be  considered  ns  divided  Into  three  departments  or  schools ; an 
elementary  school,  (called  the  Bovs’  House,  das  Knabcnhaus.)  a trade  school,  and 
a music  school.  The  buildings  for  the  elementary  school  are  erected  about  a 
spacious  court,  which  serves  ns  an  exercising  and  play-ground.  On  tho  ground 
floor  are  tho  refectory,  in  which  all  the  youth  from  tho  different  schools  com- 
posing the  institution,  meet  three  times  a day,  and  the  study  and  play-rooms, 
lavatory,  Ac.  The  study-rooms  form  a long  range,  and  when  the  doors  of  com- 
munication are  opened,  ono  teacher  can  superintend  tho  whole  of  the  classes. 
The  school-rooms  are  on  the  first  and  second  floors,  and  are  calculated  for  divi- 
sions of  forty  boys  each.  There  are  six  dormitories,  fbrnished  with  wooden  or 
Iron  bedsteads,  the  latter  having  been  more  recently  introduced  and  found  to 
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answer  well.  The  bedding  consists  or  a straw  bed  beneath,  and  a mattress  of 
hair  above.  Each  dormitory  is  superintended  by  a teacher,  who  sleeps  at  one 
end  of  it.  There  are  also  dwelling-rooms  for  tlio  teachers,  officers,  Ac.,  and 
in  the  court  a very  large  wash-house,  with  a drying-room  above  it. 

The  buildings  occupied  by  the  trade  and  music  schools  arc  separated  by  a 
street  from  tbo  others,  and  with  the  dwellings  of  the  officers,  a room  for  gym- 
nastic exercises,  and  musical  practice,  and  the  workshops,  furm  a second  im- 
mense series  of  structures.  The  infirmary  is  near  to  them,  and  is  under  a 
separate  direction ; subordinate,  however,  to  the  general  executive  body.  It  ia 
divided  into  rooms  assigned  to  patients  suffering  from  different  complaints.  A 
schoolmaster  gives  instruction  to  tho  convalescent  Tho  arrangements  in  the 
dormitories  of  the  trades’  school,  are  similar  to  those  used  in  the  army,  and  tfie 
superintendence  and  discipline  are  strictly  military. 

The  part  of  the  building  occupied  by  tho  music  school,  contains  separata 
rooms  for  practicing  by  individuals,  class-rooms,  and  dormitories.  There  are 
rooms  in  the  main  pile  for  tho  meetings  of  teachers,  for  a small  library,  Ac. 

The  executive  board  of  this  school  depends  partly  on  tho  ministry  of  war, 
and  partly  on  that  of  public  instruction ; the  former,  however,  is  the  controlling 
authority.  Under  this  board  is  the  military  superintendent,  or  director,  to  whom 
the  chaplain,  the  secretaries,  the  economist,  tho  military  superintendent  6f  the 
day,  the  teachers,  commandants  of  companies,  tho  inspectors  of  the  trades'  and 
music  school,  and  other  officers,  are  directly  responsible.  The  clergyman  is  the 
superintendent  of  tho  elementary  school,  and  has  a general  charge  of  all  the  in- 
tellectual and  religious  instruction. 

The  orphan  children  of  soldiers  are  recoived  for  maintenance,  at  any  age,  by 
the  authorities  of  the  establishment,  but  if  under  six  years,  are  boarded  with 
their  friends  or  others  until  six,  and  then  admitted  into  the  house  at  Potsdam ; 
they  remain  there  until  fourteen  or  fifteen  years  of  age,  and,  if  of  sound  con- 
stitution, are  transferred  to  the  trade,  or  to  tho  music  school,  where  they  remain 
four  years,  and  whence  they  pass,  If  their  conduct  has  been  good,  to  the  school 
for  non-commissioned  officers.  I have  never  seen  a body  of  young  men  all  so 
well  physically  developed  as  the  pupils  of  the  trade  school,  a result  produced  by 
constant  attention  to  tbeir  education  on  this  point.  Children  who  are  not 
healthy,  or  who  have  tailed  in  the  elementary  school,  are  apprenticed  at  fourteen, 
and  the  institution  ceases  to  lmrc  the  charge  of  them. 

In  the  Elementary  School,  the  usual  branches  taught  in  tho  common  schools 
of  Prussia  are  pursued,  including  reading,  writing,  arithmetic,  tho  German 
language,  geography,  drawing,  religious  instruction,  and  a little  natural  history. 
The  boys  are  divided  into  four  classes,  according  to  their  proficiency,  and  all  the 
classes  below  the  first  are  subdivided  into  two  sections,  each  being  undor  the 
charge  of  a teacher,  and  having  a soparato  recitation  room.  These  sections  con- 
tain about  forty  pupils  each.  A monitor  of  order  from  among  tho  pupils,  has 
charge  of  a section  on  entering  and  leaving  the  school-room,  and  render  such 
service  as  the  master  requires  during  the  lesson ; be  is  assisted  by  one  of  the 
class  in  the  distribution  of  the  books,  slates,  and  other  implements  of  instruc- 
tion. The  teachers  koep  each  a roll,  upon  which  the  character  of  tho  recitation 
and  conduct  of  the  pupils  is  entered,  and  which  is  examined  weekly  by  the 
chaplain,  and  submitted  to  the  board  of  teachers  at  their  meetings.  No  youth, 
who  is  below  a certain  grade  upon  this  roll,  is  permitted  to  enter  the  trade*’ 
school.  There  are  about  five  hours  of  instruction  on  four  days  of  the  week,  and 
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about  twenty-three  in  the  whole  week.  The  holidays  are.  a week  at  Eaater, 
tour  days  at  Micliaclmas,  a fortnight  in  the  latter  half  of  July,  and  from  the 
twenty-third  of  December,  to  the  second  of  January.  For  those  who  litre  no 
friends  to  go  to,  the  Christmas  festivities  are  kept  up  in  the  school,  as  in  the 
private  families  of  the  country. 

The  board  of  teachers  meet  once  every  fortnight,  and  the  director,  or  bis  sub- 
stitute, or  the  chaplain,  presides.  At  their  meetings,  all  matters  relating  to  in- 
instruelion  and  discipline  are  discussed. 

The  form  of  the  discipline  of  the  school  is  military,  but  a spirit  of  mildness 
tempers  it,  suiting  it  to  tho  age  of  the  pupils.  The  boys,  in  general,  are  divided 
into  four  companies,  each  of  which  has  a commandant,  (a  non-commissioned 
officer  of  the  highest  grade,)  who  haa  charge  of  the  instruction  in  military  exer- 
cises, and  ranks  with  the  teachers  of  the  school.  These  companies  form  a bat- 
talion, and  are  drilled  without  anus,  and  inspected  by  tho  director,  or  an  officer 
appointed  by  him.  In  turn  the  commandants  of  companies,  acting  as  officers 
of  tho  day,  have  general  charge  of  the  military  and  polico  duties.  Two  of  the 
teachers,  also,  in  turn,  act  as  inspectors  of  the  day,  and  liave  tho  general  super- 
intendence of  the  pupils  in  study  and  recreation  hours,  in  the  duties  of  personal 
police,  at  meals,  and  in  tho  dormitories,  relieving  each  other  at  different  parts 
of  tho  day.  They  are  co-ordinate  in  authority  with  the  officer  of  tho  day,  and 
he  is  expected  to  relieve  and  aid  them  in  the  maintenance  of  order.  These 
officers  report  immediately  to  the  director. 

The  four  companies  are  subdivided  into  sections  of  eleven,  over  each  of  which 
one  of  the  boys  is  placed,  with  tire  title  of  overseer,  or  corporal,  and  he  is  re- 
sponsible for  the  good  order  of  his  section,  and  may  be  assisted  in  his  duties  by 
one  choseu  from  it  From  among  these  corporals  one  is  selected  for  the  general 
control  and  superintendence  of  the  others,  and  marches  tho  company  to  the 
lavatory,  to  meals,  to  the  dormitory,  4a,  being  responsible  for  them  whenever 
they  arc  collected  as  a company.  The  boys  composing  a section  are  placed  at 
meals  upon  the  same  side  of  tho  table  with  the  corporal  who  has  charge  of 
them.  Tho  younger  pupils  do  not  join  these  companies  at  once,  but  are  kept 
together  in  a division  which  is  under  female  superintendence,  has  a separate 
overseer,  and  is  under  different  regulations  as  to  rising,  going  to  bed,  and  other 
particulars  of  discipline  and  police  from  the  elder  pupils. 

All  the  duties  of  domestic  and  personal  police,  and  some  of  those  of  domestic 
economy,  are  performed  by  the  boys  enrolled  in  the  four  companies.  They  clean 
their  own  shoes,  brush  their  own  clothes,  attend  to  the  police  of  the  different 
parts  of  tho  building,  servo  the  meals,  and  make  their  beda  That  the  various 
duties  may  bo  attended  to  in  an  orderly  way,  there  are,  besides  those  already 
spoken  of  special  overseers  appointed  among  tho  pupils,  wbo  have  general 
charge  of  them  while  engaged  in  certain  duties,  and  of  particular  localities. 
Thus  there  is  an  overseer  of  the  room  where  the  clothes  and  shoes  are  kept, 
wbo  haa  charge  of  the  exchange  of  the  Sunday  for  week  day  dress,  and  vice 
versa;  an  overseer  of  the  room  where  the  shoes  are  brushed  and  blacked;  an 
overseer  of  the  lavatory ; four  superintendents  of  cleanliness,  who  direct  the 
pupils  while  washing  and  combing  their  hair;  one  of  hair  cutting;  two  of  serv- 
ing the  table,  wbo  have  charge  of  a detail  of  thirty  pupils,  who  servo  and  clear 
the  tables  and  clean  the  knives  and  forks ; one,  of  the  manual  labor  classes ; one, 
of  the  sick  in  the  hospital;  one,  of  those  wbo  are  unwell,  and  must  report  to 
the  physician ; one,  of  the  lights ; one,  to  prevent  the  passing  of  bounds ; one  of 
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the  pupila  who  Ring  the  liturgy  in  the  church ; one  to  conduct  the  pupils,  whom 
shoes  require  repairs,  to  the  shoemaker ; besides,  those  for  the  classes  and  the 
younger  boys,  already  mentioned,  and  a few  others.  I make  this  enumeration 
in  order  to  show  tho  minuteness  of  the  arrangements  for  police  and  discipline, 
and  the  extent  to  which  they  are  conducted  by  the  pupils  themselves.  The 
selections  for  appointments  are  made  by  the  teachers  and  officers,  and  submit’ 
ted  to  tbe  chaplain  and  director  for  their  approbation.  A part  of  the  pupils 
employed  as  superintendents  recieve  small  pecuniary  allowances,  and  all  enjoy 
many  privileges. 

Some  of  tbo  pupils,  who  are  found  to  have  a taste  for  music,  receive  special 
lessons,  and  are  employed,  when  sufficiently  proficient,  to  give  tbe  signals  for 
the  different  duties  of  the  day.  Kight  pupils  are  thus  selected  to  be  taught  the 
bugle  and  fife,  and  twelve  the  drum. 

In  regard  to  conduct,  the  pupils  are  divided  into  four  grades,  according  to  the 
reports  of  tho  teachers  and  officers,  a revision  of  the  classification  taking  place  * 
every  quarter,  and  tho  director  having,  in  the  meantime,  the  power  to  displace 
a pupil  in  a case  of  emergency.  The  first  class  grade  is  composed  of  pupila  dis- 
tinguished for  unvarying  good  conduct,  and  on  holidays  its  members  are  allowed 
to  leave  the  orphan-house  alone  to  make  small  purchases  at  discretion,  and  are 
neither  subject  to  corporal  punishment  nor  to  the  stoppage  of  their  meals.  The 
second  class  is  composed  also  of  meritorious  pupils,  but  of  a lower  grade  of  con- 
duct than  tho  first ; they  are  permitted  to  leave  the  school  sometimes,  but  hot 
ho  often  as  tho  others,  and  are  generally  under  supervision.  From  these  two 
grades  only,  the  superintendents  or  overseers  are  taken.  Pupils  of  tho  third 
grade  stand  between  those  who  are  decidedly  good  or  bad,  and  are  treated  ac- 
cordingly. They  are  the  lust  who  are  permitted  to  pass  from  the  elementary  to 
the  trades’  school,  on  completing  their  course  in  the  former.  Thoso  of  tho 
fourth,  or  lowest  grade,  are  kept  constantly  under  supervision,  have  no  allow- 
ances, no  leaves  of  absence,  are  separated,  when  possible,  from  the  rest  of  the 
pupils,  and  are  even  punished  by  an  inferior  diet 

Tbe  health  of  the  pupila  is  promoted  by  frequent  bodily  exercise,  and,  when 
the  weather  permits,  in  the  open  air.  Thus  they  have  regular  gymnastic  exer- 
cises four  times  a week,  are  drilled  by  companies  four  times,  and  by  battalion 
twice  a week,  take  frequent  walks,  and  in  summer,  bathe  every  day.  The 
regular  manual  labor  in  this  department  of  the  school  is  confined  to  knitting  and 
tailoring.  The  gymnastic  exercises  are  conducted  by  two  teachers,  each  taking 
charge  of  one  of  tho  companies,  of  which  two  attend  the  lesson  at  the  same 
time,  and  assisted  by  pupils  selected  from  among  the  most  proficient  in  the  ex- 
ercises. There  are  two  swimming  loosens  given  to  each  company,  in  summer, 
every  week.  In  the  ordinary  division  of  the  day,  in  summer,  between  two  and 
three  hours  are  allowed  for  manual  labor,  the  same  for  recreation,  two  hours  for 
exorcise,  and  nearly  eight  for  sleep. 

Their  clothing  is  a neat  uniform  jacket  of  blue  cloth,  of  a military  fashion, 
grey  or  white  pantaloons  for  the  winter,  and  a brown  linen  jacket  and  white 
linen  pantaloons  for  the  summer,  and  thoir  officers  are  distinguished  by  badges 
nmilar  to  those  worn  in  service.  The  diet  is  generous  and,  betides  the  three 
meal?,  bread  is  served  as  a luncheon  in  the  morning  and  afternoon  intervals. 

An  opportunity  is  given  to  those  who  are  to  pass  into  tho  trade**'  school,  to 
iscertain  the  trade  winch  they  may  wish  to  follow,  by  a trial  during  tbe  last 
year  of'  the  elementary  course.  * ~ , ; v 
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Hie  order  of  the  day,  with  merely  slight  variations  during  four  days  of  the 
week,  in  summer,  is  as  follows The  pupils  rise  at  a quarter  before  five  o’clock, 
and  proceed  by  companies  to  the  lavatory,  two  companies  occupying  it  at  once 
and  alternating,  the  other  two  being,  meanwhile,  engaged  in  cleaning  their 
shoes.  Wash  and  comb  their  hair.  At  half  past  five  the  boys  detailed  to  serve 
the  meals  proceed  to  the  refectory  under  their  two  superintendents.  At  a quar- 
ter before  six  the  bugle  sounds,  and  the  companies  assemble,  by  sections,  in  the 
court-yard.  Morning  prayers  and  breakfast.  Those  who  nro  slightly  sick  re- 
port to  the  physician.  At  a quarter  before  seven,  the  boys  assemble  according 
to  classes,  and  at  seven  are  marched  to  the  school-rooms.  At  a quarter  before 
nine  a luncheon  of  bread  is  served  out  to  them.  School  closes  at  eleven,  awl 
the  pupils  aro  free  for  three-quarters  of  an  hour.  Dinner  at  about  a quarter 
before  twelve.  The  pupils  brush  their  clothes,  and  are  inspected  by  the  officer 
of  the  day.  Prom  a quarter  past  ono  to  half- past  two,  review  the  morning 
lessons  in  school.  From  a quarter  to  three  until  five,  are  occupied  with  manual 
labor  in  the  work-rooms.  Part  of  the  pupils  receive  instruction  in  music,  and 
tho  first  and  second  classes  in  drawiug;  a stated  number  take  a swimming  les- 
son; tho  drummers,  fifers,  and  buglers  also  have  a lesson.  A luncheon  of 
bread  is  distributed.  Ono  of  tho  companies  is  at  drill,  one  at  gymnastics,  and 
the  other  pupils  bathing  or  walking  until  seven.  Evening  prayers  in  the  refec- 
tory, and  supper.  Wash,  and  have  recreation  until  nine,  when  they  retire. 
The  younger  pupils  retire  at  half-past  eight. 

In  winter,  the  different  occupations  of  the  day  are  each  one  hour  later  than 
in  summer,  until  half-past  two,  when  the  hour  of  review  of  the  lessons  is 
omitted,  and  the  exorcises,  os  far  as  appropriate  to  the  season,  follow  in  the 
same  order  os  in  summer,  until  half-post  five,  at  which  hour  the  pupils  go  to  the 
school-room,  and  remain  until  a quarter  before  seven. 

On  Wednesday  and  Saturday,  an  hour  is  devoted  to  religious  instruction,  the 
other  lessons  being  omitted,  except  the  physical  exercises  on  Wednesday. 
Stated  days  and  periods  of  tho  day  are  assigned  for  the  exchange  of  the  week- 
day clothes  for  those  of  Sunday,  for  taking  clothes  or  shoes  requiring  repairs  to 
tho  tailor  or  shoemaker  of  {he  establishment,  for  hair-cutting  and  combing,  for 
washing  the  neck  and  shoulders,  tho  feet,  and  for  other  minute  matters. 

The  object  of  the  Tradr  School,  is,  in  part,  to  economize  tho  funds  of  tho  in- 
stitution, by  making  within  its  walls  articles  of  clothing  required  for  the  pupils, 
but  more  to  securo  tho  acquisition,  not  only  of  general  mechanical  dexterity, 
but  of  a trade,  which  may  servo  to  increase  their  emoluments  when  they  enter 
the  military  service.  There  are,  at  present,  one  hundred  and  four  pupils. 

In  order  to  pass  into  tho  trades’  school  from  the  elementary  division,  tl»e 
pupil  must  havo  reached  at  least  the  second  clas%  have  been  above  the  fourth 
grade  in  condact,  be  between  fourteen  and  fifteen  years  of  age,  and  of  a bodily 
constitution  fitting  him  for  the  military  service.  The  course  lasts  throe  years. 
The  school  has  a special  inspector,  or  superintendent,  who  is  responsible  to  the 
director  of  the  wholo  institution,  or,  in  fact,  to  his  substitute. 

The  different  trades  now  taught  here  are  those  of  blacksmitlis,  saddlers, 
tailors,  shoemakers,  and  lithographers.  Tho  last  named  has  but  seven  pupils 
admissible  to  its  school,  and  tho  next  to  the  lost  forty-four.  Thcso  numbers 
depend  upon  tho  demond  for  the  occupation  subsequent  to  leaving  the  establish- 
ment, the  space  required  for  the  operations  of  tho  trade,  tho  difficulty  of  teach- 
ing, Ac  As  each  pupil  is  in  general  permitted,  on  advising  with  the  ituqicrtor, 
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to  choose  his  employment,  it  sometimes  happens  that  boys  are  sent  into  the 
town  to  learn  a trade  not  taught  in  the  school.  Changes  of  occupation  are  very 
rare,  but  aro  sometimes  permitted.  The  blacksmiths  aro  principally  engaged  in 
the  repairs  of  arms,  the  saddlers  make  the  caps  and  accoutrements,  to.,  used  in 
the  house,  the  tailors  all  the  uniforms,  the  shoemakers  supply  not  only  this 
orphan-house,  but  that  of  the  girls  with  shoes,  and  the  lilhograpliors  are  occu- 
pied in  copying  forms  lor  the  school  or  war  department,  manuals,  he.  They 
work  about  seven  hours  a day,  under  a master-workman  from  the  town. 

An  hour  of  each  day  is  spent  in  gymnastic  or  military  exercises  in  the  open 
air  in  summer,  and  in  winter  in  tire  largo  room  before  spoken  oC  Tire  military 
exercises,  besides  the  ordinary  ones,  comprise  somo  which  are  peculiar  to  the 
Prussian  service.  The  usual  exorcises  of  gymnastics  aro  introduced,  omitting 
any  which  seem  to  have  a tendency  towards  the  tricks  of  the  mountebank.  For 
instruction  in  these  exercise*,  the  whole  school  is  divided  into  two  parts,  and 
each  again  into  squads,  so  that  the  teacher  need  huve  but  twelve  to  fourteen 
under  his  charge.  Non-commissioned  officers  are  the  under  teachers,  and  in 
turn  are  superintended  by  higher  teachers,  and  by  an  inspector. 

There  can  be  no  doubt  that  to  these  well  regulated  and  perscvoringly  con- 
tinued exercises  It  is,  in  great  part,  due  that  the  physical  development  of  these 
youths  is,  on  the  average,  so  perfect  Judicious  recreation,  a proper  diet  and 
clothing,  great  cleanliness,  a proper  number  of  hohrs  of  work,  of  instruction 
and  sleep,  no  doubt,  are  necessary,  each  and  all  in  their  degree,  but  great  influ- 
ence must  be  besides  allowed  to  tho  gymnastic  exercises. 

Tbo  pupils  have  two  hours  of  instruction  during  the  day,  intended  to  keep  up 
their  knowledge  of  tho  branches  taught  in  the  elementary  school,  rather  than 
to  teach  new  ones.  Military  drawing  ia,  however,  added. 

When  not  in  the  shops,  nor  in  school,  nor  at  exercise,  they  ore  superintended 
by  non-commissioned  officers.  Tho  discipline  in  this  school  is  military  in  spirit, 
as  well  as  in  details. 

Those  pupils  who  have  manifested  a decided  musical  talent  in  the  lower 
school,  aro  here  instructor)  thoroughly  in  the  theory  and  practice  of  music.  The 
object  is  to  supply  musicians  to  tho  regimental  bands.  These  pupils  have  a 
separate  superintendence  from  those  of  the  other  schools,  and  different  hours  of 
exercise  and  duty.  They  keep  up  the  knowledge  acquired  in  the  elementary 
aohool,  as  is  done  in  the  trades'  school. 

Military  Orphan-House  al  Annaburg. 

The  following  plan  of  instruction  was  prepared  by  Dr  Ilamiseh, 
one  of  the  most  distinguished  teachers  of  Prussia,  formerly  Princi- 
pal of  the  Teachers  Seminar)’  at  Wcissoufcl*. 

In  order  to  rise  to  the  place  of  a non-commissioned  officer,  the 
pupil  must  have  gone  through  the  lowest  classes  of  the  Upper 
School,  where  there  are  the  following  studies : — 

Religions  instruction,  arithmetic,  singing,  the  German  language,  calligraphy, 
geography  and  history,  algebra,  geometry,  trigonometry,  anddrawiug. 

The  courses  in  the  different  branches  arc  arranged  as  follows: — 

First.  Rtlifiont  Instruction. 

LOWE*  SCHOOL. 

ris»  VH  Bible  stories.  psalms  and  hymns.  appropriate  to  the  season.  Poor  hmm  per  week. 

CIrrs  VI.  Historlei  from  the  Old  end  New  Testament,  portion*  of  the  history  of  the  Chmtteo 
eh  'rrh,  mtmhism.  Four  hour*  per  week. 

Class  V.  Reeding  end  eipleealtoa  of  the  Bible,  sod  ef  fa  errmngesneet.  Tim  gtwpel  end 
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historical  works  are  selected,  and  the  history  la  connected  with  the  geography  of  the  floly 
Land.  Catechism.  Five  hours. 

Class  IV.  Doctrines  of  the  Lutheran  church,  taught  by  Luther's  catechism.  Five  hours. 

urraa  school. 

Class  111.  Moral  mstructiou,  duties  to  God  and  man.  Three  hours. 

Class  11  Reading  the  Bible  with  comments,  the  pupils  making  abstracts.  Three  hours. 

CUf»  I (Two  years.)  The  first  year  a repetition  of  Luther's  catechism.  The  second,  a 
history  of  the  Christian  dispensation.  Three  hours. 

Every  elans  commits  verses  from  the  Bible  to  memory. 

8scond  Arithmetic  Meotsl  and  written  arithmetic  are  taught  together,  that  the  readiness 
afforded  by  the  one,  and  the  accuracy  of  the  other,  may  both  be  cultivated. 

LOWS!  SCHOOL. 

Class  VII.  The  four  ground  rules,  with  three  places  of  figures  mentally.  Application  to 
questions  in  weights  and  measures.  Three  hours. 

Class  VI.  The  same  rules  extended.  Three  (tours. 

Class  V.  Fractions,  with  applications  to  weights  and  measures.  Three  hours 

Class  IV.  Proportions.  Three  hours. 

UPPER  SCHOOL- 

Class  III.  The  applications  of  proportions  to  questions  of  weight,  strength,  valus,  time, 
and  general  quautuy.  Two  hours. 

Class  II.  fcierciees  In  practical  algebra.  Two  hours. 

Class  1.  Review  of  the  course.  First  year,  practical  operations.  Second,  theory  of  arilh- 
metrical  processes.  Two  hours. 

Third.  Vue al  Music. 

LOWER  SCHOOL. 

Classes  VU  Sc  VI.  Practice  of  songs,  adapted  to  youth  of  a cheerful,  serious,  military,  or 
religious  cast,  with  one  part.  Two  hours. 

Classes  V Sc  IV.  Choral  and  other  songs,  with  the  different  parts.  Elements  of  music. 
Two  hours. 

UPPER  SCHOOL. 

Classes  III,  II,  4c  I.  More  difficult  choral  pieces.  Theoretical  instruction  continued.  One 
hour  There  la,  besides,  Instruction  giveu  to  a select  choir,  Intended  to  conduct  the  vocal 
exercises  of  the  church. 

Foobth.  Reading  In  the  lower  classes,  a readiness  in  reading,  and  in  the  higher,  the  style 
•f  reading,  is  attended  to  especially.  Pieces  learned  previously,  by  heart,  are  recited. 

LOWER  school. 

Class  VII.  A good  pronunciation,  and  some  facility  in  reading.  Six  hours. 

Class  VI.  Readiness  in  reading,  and  repealing  the  substance  of  what  has  been  read.  Famil- 
iar illustrations.  Five  hours. 

Class  V.  Reading  some  work  in  reference  to  knowledge  useful  in  common  life.  Four 
boon. 

Class  IV.  Reading,  with  attention  to  emphasis.  Four  hour*. 

UPPER  SCHOOL. 

Class  III.  Reading  the  Bible  and  sacred  melodies,  with  the  view  to  correct  reading  in  this 
kind  of  composition.  Two  hours. 

Class  11.  Reading  various  selcctrd  works,  in  and  out  of  the  class. 

Class  L Reading  eoutiuued,  and  recitations  from  works  previously  read. 

FtrTH.  Orthography  and  Writing.  These  may  be  taught  together  in  the  same  way  as 
mental  and  written  arithmetic  ; the  teacher  is,  however,  at  liberty  to  follow  hu»  own  method. 

LOWER  SCHOOL. 

Class  VII.  Copying  on  slates  from  the  blackboard.  Four  hours. 

Class  VI.  Copying  on  paper,  from  the  board,  and  from  books.  Four  hours. 

Class  V.  Writing  from  copy-slips,  from  books,  or  from  dictation.  (Practice  in  spelling  sod 
writing.)  Four  hours 

Class  IV.  thmilar  exercises  continued.  Four  hours. 

UPPER  SCHOOL. 

Class  III.  Copying  useful  papers,  such  as  registers,  accounts,  contracts,  Ac.  Two  hours. 

Class  II.  Calligraphy,  with  Roman  as  well  as  German  betters;  practice  10  orthography; 
readiug  of  letters  and  documents  in  various  handwritings.  Two  liours. 

Class  I.  Copying  papers  relating  to  the  management  of  the  institution,  as  a practical  intro- 
duction to  business.  Oue  hour. 

Sixth.  Useful  knotetedge  taught  by  induction 

LOWER  SCHOOL. 

Class  VII  The  pupils  give  their  ideas,  verbally,  of  surrounding  objects  of  the  most  simple 
kind,  of  the  commonest  productions  of  nature  and  art.  Conversations  relating  to  them. 
Drawing  the  most  simple  mathematical  figures  on  the  aisle.  Three  hours. 

Class  VI.  Descriptions  of  animala  and  plants,  the  former  in  the  winter,  the  latter  in  the 
maimer  term.  Writteu  remarks  ou  these,  serving  to  afford  exercise  in  the  formation  of 
phrases  and  io  orthography.  Four  hours. 
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Class  ▼.  The  most  essential  parti  of  physics  and  natural  history,  the  pupils  taklnf  notes  of 
the  lessons  Pour  hours. 

Class  IV.  Compoi.fions  on  various  subjects.  Letters  relating  to  civil  and  military  affairs. 
Four  hours. 

HEPER  SCHOOL. 

Class  111.  History  of  Prussia,  and  drawing  of  mans.  Pour  hours. 

Class  II  General  geography,  particularly  that  of  Europe.  Passing  from  physical  to  polit- 
ics! geography.  Civil  geography  in  connection  with  the  former.  Five  hours. 

Class  I . Universal  history.  One  year  is  devoted  to  ancient  and  one  to  modern  history. 
Selections  are  made  of  the  more  important  parts  of  history.  Five  hours. 

The  remaining  studies  ouly  belong  to  the  higher  school. 

Seventh.  German  grammar  and  Mtyte. 

upper  SCHOOL. 

Class  III.  Logical  and  grammatical  instruction  of  the  German  language  taught. 

Cl***  II.  Idiom  of  the  language.  Compositions  on  military  subjects,  with  especial  refer- 
ence to  correctness  of  grammar. 

Class  I Acquaintance  with  the  best  writers.  Exercises  of  composition  on  subjects  taken 
from  history. 

Etoiirn.  Geometry. 

UPPER  SCHOOL. 

Class  111.  Teaching  the  names  and  properties  of  mathematical  figures  by  induction,  in  con 
nection  with  drawing. 

Class  II.  Equations,  with  spplication  to  problems  of  common  life. 

Class  1.  Elements  of  trigonometry. 

NlKTH.  Drawing. 

UPPER  SCHOOL. 

Class  HI.  Drawings  from  common  objects,  varying  the  positions,  Ac. 

Class  II.  Copying  flowers,  or  drawings  of  implements. 

Class  I.  Architectural  drawing  with  instruments,  drawings  of  furniture,  Ac. 

Dr.  Bache  makes  the  following  remarks  on  the  above  plan : 

I have  allowed  mvsclf  to  present  this  extended  programme,  because  it  convey*, 
in  as  brief  a compass  as  possible,  excellent  ideas  of  the  succession  of  courses  in  an 
elementary  school,  and  in  a technical  or  trade  school,  for  such  the  higher  school 
must  be  considered.  It  should  be  remembered  that  the  main  purpose  is  the  pre- 
paration of  youth  for  the  militarr  service,  and  hence  that  the  wauts  of  the  service 
are  especially  consulted.  Another  (act  must  be  remembered,  namely,  that  this  is 
a Lutheran  school,  and  therefore  the  religious  instruction  is  adapted  to  the  par- 
ticular views  of  that  church.  The  course  of  morals  of  the  third  class,  1 must  say, 
however,  seems  to  me  out  of  its  place,  for  although  our  duties  to  riod  and  our 
neighbor  arc  of  course  best  learned  from  his  Word,  yet  their  inculcation  by  pre- 
cept and  example  can  not  commence  too  early. 

In  the  arithmetical  course,  the  union  of  mental  and  written  orithmotie  is  abso- 
lutely essential.  The  gradation  appears  to  me  good,  and  the  application  to  ques- 
tions of  common  life  gives  a zest  to  such  studies,  attainable  in  no  other  way.  The 
theory  of  arithmetical  processes,  however,  should  accompany  or  follow  more 
nearly  their  practical  acquisition.  Indeed,  if  they  aro  taught  as  they  ought  to 
be,  by  induction,  the  theory  goes  with  the  practice. 

If  the  youth  at  Annnburg  take  the  same  pleasure  in  the  exercises  of  song,  from 
the  elements  to  the  completion  of  tho  musical  course,  as  those  of  the  school* 
actually  superintended  by  the  author  of  this  project,  the  success  will  bo  com- 
plete. 

The  connection  of  orthography  and  writing,  especially  if  combined  with  early 
reading,  is  natural. 

The  exercises  of  induction,  which  in  the  lower  classes  are  well  drawn  ont, 
deviate  from  tho  appropriate  track  in  the  fourth  class,  and  in  the  geographical 
and  historical  courses  do  not  return  to  it.  Tho  system  in  both  these  brunches  is 
rather  synthetical  than  inductive.  There  is  a great  temptation  to  break  away 
from  this  method,  into  that  of  giving  imsitivo  instruction,  from  tho  apparently 
greater  rapidity  of  progress  of  too  pupil ; some  teachers  have  abandoned  it  alto- 
gether, as  too  slow,  though  ultimately  to  their  cost,  as  appeared  to  mo  in  cases 
where  I had  on  opportunity  of  comparing  the  results. 

The  writing  is  preceded  by  an  introductory  course  of  drawing,  wliich  might 
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with  excellent  effect  be  so  extended  as  to  branch  out  into  complete  courses  of 
drawing  and  writing. 

As  this  plan  results  from  an  extended  experience,  the  number  of  hours  of 
instruction,  per  week,  necessary  to  secure  the  results,  is  an  important  datum, 
and  as  such  I bare  retained  it,  wheuorer  it  was  inserted  in  the  original  pro- 
gramme. 

n.  THE  SCHOOL  DIVISION  OR  NON  COMMISSIONED  OFFICERS'  SCHOOI- 

A military  school  of  a somewhat  peculiar  character  for  training 
up  youDg  men  for  the  duties  of  non-commissioned  or  under  officers 
exist  at  Potsdam,  and  is  known  as  the  School  Division. 

The  rules  of  the  Prussian  Military  system,  which  require  only  three 
years  absolute  service  in  the  standing  army  in  time  of  peace,  evi- 
dently entail  a great  practical  difficulty  in  this  respect.  The  sol- 
diers, as  a rule,  prefer  to  quit  the  service  at  the  end  of  their  three 
years’  time,  and  require  great  inducements  to  persuade  them  to  re- 
main. As  one  inducement,  the  state  has  declared  that  twelve  years’ 
service  gives  a non-commissioned  officer  a formal  claim  to  civil  em- 
ployment ; as,  for  example,  on  the  railways  or  in  tho  custom-houses. 
Their  pay  also  ns  non-commissioned  officers  goes  on  increasing  ac- 
cording to  the  length  of  their  service ; and  it  was  stated  to  be  the 
usual  practice  not  to  advanco  soldiers  to  be  non-commissioned  offi- 
cers until  they  had  signed  an  undertaking  to  servo  for  a longer 
period  than  could  be  exacted  of  them  otherwise. 

A further  means  of  supplying  the  want  has  been  sought,  and  ap- 
pears to  have  been  found  in  the  School  Division.  Tho  circumstances 
of  its  origin  have  placed  this  establishment  in  immediate  con- 
nection with  the  Corps  of  Guards,  to  which,  in  a military  sense, 
they  belong,  at  whoso  head-quarters,  the  town  of  Potsdam,  their 
buildings  are  situated,  and  whose  garrison  duty  in  the  town  they 
occasionally  undertake. 

At  its  first  commencement  the  pupils  chiefly  came  in  drafts  from 
the  Military  Orphan-Houses.  But  the  applications  from  the  country 
in  general  have  been  so  numerous  that  this  practice  has  been,  it  is 
said,  abandoned,  and  a higher  class  of  admissions  has  been  at- 
tempted. The  Commander  of  the  Battalion  of  Landwehr  for  the 
Circle  (Kreit)  receives  all  applications  in  that  Circle ; he  sees  that 
the  candidate  is  examined  on  the  spot,  in  reading,  writing,  and 
cyphering ; and  forwards  the  name,  height,  age,  and  other  particu- 
lars (the  Nationa.lt ) to  the  authorities.  The  decision  is  said  to  bo 
mostly  made  by  the  candidate’s  height,  and  his  medical  certificate, 
and  to  bo  rather  a difficult  matter.  Only  one-third  of  the  applica- 
tions arc  successful.  A uow  boy  had  just  presented  himself  with 
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hi«  father  at  the  time  of  our  vi*it ; both  son  and  father  were  well 
dressed,  and  apparently  belonged  to  the  middle  rather  than  the 
lower  classes.  There  seems  every  reason  to  be  satisfied  with  the 
amount  of  acceptance  with  the  country  which  the  school  had  begun 
to  receive. 

The  age  of  admission  is  from  seventeen  to  twenty,  and  the  vonth 
on  entering  the  school  tales  a military  engagement  to  give  two 
years  of  service  in  the  standing  army  for  each  year  of  his  mainte- 
nance at  the  school,  in  addition  of  course  to  those  three  years  of 
military  service  to  which  every  Prussian  is  bound,  but  with  the 
privilege  of  coanting  as  military  service  the  period  spent  at  the 
school. 

The  usual  school  course  is  one  of  three  years,  and  his  engage- 
ment is  thus  for  a term  of  nine  years;  that  is,  deducting  three  spent 
at  the  school,  six  years’  time  with  the  troops. 

The  School  Division  is  496  strong;  there  are  four  companies  of 
1 24  men.  The  whole  body  is  commanded  by  a captain,  or  major,  who 
has  an  adjutant.  To  each  company  are  attached  four  officers  and 
fourteen  non-commissioned  officers ; the  latter  teach  in  the  two  first 
years,  the  former  in  the  third.  The  school  course  begins  on  the  1st 
of  October ; the  afternoons  of  three  days  in  each  week  are  em- 
ployed in  ordinary  school  instruction,  but  the  remainder  of  their 
time  in  winter  and  their  whole  time  in  summer  is  devoted  to  mili- 
tary training.  The  school  instruction  is  not  carried  beyond  read- 
ing, writing,  and  arithmetic  up  to  tho  rule  of  three ; geography, 
drawing  skeleton  maps,  and  copying,  and  learning  the  significance 
of  military  representations  of  ground.  Some  very  respectable  speci- 
mens of  their  skill  in  copying  maps  were  produced ; it  appeared 
to  be  a favorite  exercise. 

About  150  are  admitted  yearly,  an  extra  number  being  taken  to 
supply  possible  vacancies;  about  130  yearly  are  drafted  into  the 
army,  six  usually  as  under  officers  at  once,  forty  at  least  with  certifi- 
cates of  being  qualified  to  receive  the  grade  in  a short  time  ; and 
the  whole  number  who  go  out  have  generally  obtained  their  ap- 
pointment before  twelve  months  are  completed.  The  highest  num- 
ber that  may  go  out  at  once  as  under  (or  non-commissionod)  officer* 
is  twelve  ; three  for  each  company.  Many,  however,  have  latterly, 
it  is  said,  become  so  within  six  weeks  after  their  leaving. 

Where  the  young  men  are  strong  and  fnll-grown,  they  arc  allowed 
to  join  the  army  at  the  end  of  two  years  ; their  whole  service  (two 
years  for  each  at  the  school)  being  therefore  reduced  to  six  years. 

Youug  men,  on  the  other  hand,  who  show  no  disposition  or  like- 
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Khood  to  tarn  oat  good  under  officers,  are  sent  off  to  complete  the 

usual  time  as  privates. 

The  proportion  of  non-commissioned  officers  in  the  standing  army 
who  are  taken  from  the  School  Division  was  not  cosy  to  ascertain. 
It  differs  extremely  in  different  regiments.  In  one,  it  was  stated 
that  out  of  tiie  ordinary  complement  of  180,  fifty  came  from  hence. 
On  the  other  hand,  it  was  asserted  that  the  general  proportion  was 
not  more  than  one  in  forty.  A certain  number  have  obtained  com- 
missions ; but  no  prospect  of  such  promotion  appears  to  be  held 
out,  and  any  tendency  to  carry  forward  the  studies  with  a view  to 
it  is  discouraged  and  checked. 

The  buildings,  in  tho  outskirts  of  Potsdam,  arc  large,  new,  and 
handsome,  forming  three  sides  of  a spacious  court  or  imperfect  quad- 
rangle. Tho  dining-rooms  are  used  also  as  cxcrcise-rooms,  and  it 
was  made  a point  to  let  ns  sec  a portion  of  the  pupils  go  through 
their  gymnastics  and  exercises ; and  more  particularly  their  sword 
and  bayonet  exercise.  Twenty  or  thirty  young  men,  very  healthy 
and  strong-looking,  went  through  the  latter  exercise  in  two  lines ; 
after  which  came  a single  combat  with  the  bayonet,  all  under  the 
direction  of  an  officer. 

The  sleeping-rooms  are  fairly  large,  and  well  ventilated,  on  tho 
same  floor.  Twelve  slept  in  each.  During  tho  day  the  wooden 
bedsteads  are  placed  one  above  another.  It  was  said  that  iron  bed- 
steads are  being  generally  introduced.  Each  young  soldier  is 
provided  with  a small  cupboard  above  his  bed.  The  non-com- 
missioned officers  had  horsehair,  the  young  men  themselves  straw 
paillasses.  There  was  a stove  in  the  room,  but  it  was  said  not  to 
be  used. 

Tho  school-rooms  arc  on  the  upper  floor.  The  skeleton  maps 
already  referred  to  were  hero  produced ; one,  of  the  two  hemis- 
pheres, others  illustrating  Prussian  history,  showing  the  original 
size  of  the  Prussian  territory,  its  extent  and  condition  under  Fred- 
erick the  Great,  the  whole  course  of  its  gradual  extention,  Ac.,  very 
(airly  drawn,  and  creditable  to  the  young  men. 

The  time  devoted  to  the  training  which  is  given  in  the  School 
Division  appears  long.  What  is  now  dono  in  three  years  might  as 
well  bo  done  in  half  that  time.  The  object,  however,  is  sccnrcd  of 
retaining  the  service  of  the  men  daring  a lengthened  period  in  the 
(funding  army. 

III.  RHOIMHHTAL  SCHOOLS. 

The  Regimental  Schools  arc  chiefly  intended  to  train  up  non-com- 
missioned officers.  This  is  more  particularly  the  case  in  the  artil- 
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lery,  which  doc*  not  obtain  it*  under  officer*  from  the  School  Divia- 
ion  at  Potsdam. 

IV.  TBI  MOILS -SCHOOL  AT  LUtOMTTB. 

The  Noble-School  at  Licgnitz  is  merely  an  endowed  school, 
founded  by  the  Emperor  Joseph  I.  while  Silesia  was  yet  an  Aus- 
trian dependency,  and  specially  intended  for  young  men  of  good 
birth  in  that  country.  There  are  some  military  foundations  in  the 
school  for  the  sons  of  officers  of  good  birth ; and  the  two  military 
men  who  take  part  in  the  instruction  are  paid  by  the  state,  on  the 
same  footing  as  officers  employed  in  the  State  Military  School*. 

[Of  one  of  the  Institution*  above  described  (The  Artillery  and 
Engineers’  School  at  Berlin)  we  shall  give  a fuller  account,  and  in 
the  meantime  we  close  this  comprehensive  survey  of  military  in- 
struction in  Prussia  with  the  following  reflection*  of  the  English 
Commissioners.] 

VUI.  GENERAL  REMARKS  ON  THE  SYSTEM  OF  MILITARY  EDUCATION  IN 
PRUSSIA. 

1.  Attention  has  often  been  drawn  to  the  peculiar  feature  of  Prus- 
sian Military  Education,  the  double  examination  for  the  rank  of 
officer.  The  principle  adopted  seems  to  be  the  exaction  of  a proof 
from  all  officers  that  they  have  received  a good,  general,  and  pro- 
fessional education,  rather  than  the  selection  of  a smaller  number 
for  higher  training  in  a military  school.  The  decree  of  1808  first 
laid  down  the  rule  for  the  whole  army,  “ that  the  only  title  to  an 
officer’s  commission  shall  be,  in  a time  of  peace,  education  and  pro- 
fessional knowledge, — in  time  of  war,  distinguished  valor  and 
ability.” 

2.  The  spirit  of  emulation  is  not  so  much  called  out  in  Prussia 
as  it  is  in  France.  Early  distinctions  are  acknowledged  and  ap- 
pealed to,  but  somewhat  sparingly.  The  following  words  express 
the  view  taken  on  this  point : — 

“A  testimonial  of  fitness  for  tho  University,"  says  Colonel  von 
Ilollcben,  (i.  «.,  to  have  passed  the  Abiturient  examination)  “dis- 
penses with  the  examination  for  the  ensigney.  In  consequence  of 
this  rule  fifty  Abilurients  on  an  average  annually  enter  the  army. 
These,  as  well  as  tho  Selectaner  of  the  Cadet  Corps,  must  be  con- 
sidered in  point  of  scientific  education,  an  excellent  supply  of 
officers.” 

3.  It  will  be  seen  that  in  the  above  words  there  is  no  reference  to 
those  rewards  and  advantages  which  are  the  stimulus  of  compcti- 
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tion.  There  appears  some  want  in  this  respect  both  in  the  earlier 
and  later  training  of  officers.  Tlius,  in  the  instance  of  the  Cadet 
House,  there  arc  numerous  free  placet,  but  these  are  assigned  to 
young  men,  not  from  any  proof  of  merit  or  exertion,  but  entirely 
because  they  are  the  sons  of  officers  or  state  servants.  The  most 
distinguished  pupils,  the  Seleclaner  gain  nothing  more  than  to  be 
permitted  to  pass  these  two  examinations  before,  instead  of  after, 
entering  the  army.  Honorable  mention,  is,  however,  made  of  the 
candidates  for  commission  who  distinguish  themselves  in  the  Diviv  > 

ion  Schools.  But  in  the  Staff  School — the  natural  resource  of  ener- 
getic young  officers — the  competition  (which  the  school  asserts  as 
its  principle  by  its  entrance  examination)  loses  some  of  its  force, 
by  the  order  of  the  pupils  on  leaving  the  school  not  being  distinctly 
marked.  It  should  be  mentioned  as  an  explanation  of  these  facts, 
that  in  the  general  civil  education  .of  Prussia,  competition  is  litt  le 
encouraged,  less  than  in  our  own,  and  far  loss  than  in  the  French, 
or  even  in  the  Austrian  education. 

4.  The  military  system  of  Prussia,  and  in  some  degree  its  mili- 
tary education  also,  appear  to  have  various  objects  in  view.  Thus 
the  Cadet  Houses,  where  the  free  places  are  chiefly  given  to  the 
sons  of  military  men,  seem  intended  to  keep  up  a military  esprit  de 
corps,  and  it  is  impossible  not  to  be  struck  by  the  strong  class 
spirit  prevailing  in  the  Prussian  army.  At  the  same  time  means 
arc  taken,  as  above  stated,  to  obtain  a good  supply  of  highly  edu- 
cated officers. 

5.  Prussian  military  education  seems  to  have  been  constantly 
correcting  and  extending  itself.  Of  this  the  Division  Schools  are  a 
striking  example ; and  they  deserve  attention,  both  because  their 
plan  is  peculiar  to  Prussia,  and  for  the  improvements  they  have 
received.  The  Prussians  at  first  established  numerous  Division 
Schools,  but  they  afterwards  greatly  diminished  their  number ; and 
the  general  inspector  of  military  education  now  contemplates,  both 
for  the  sake  of  the  instructors  and  their  pupils,  a further  reduction 
to  three  or  four.  A large  military  school  in  three  or  four  towns  in 
Prussia,  intended  to  teach  professional  knowledge  to  young  officers 
after  some  short  practical  experience  in  the  army,  is  thought  a bet- 
ter mode  of  giving  such  knowledge  than  to  place  isolated,  or  few 
teachers,  in  regiments  or  army  divisions. 

6.  One  chief  means  of  improvement  has  been  the  bringing  the 
whole  education  under  a single  head.  At  first  there  were  distinct 
boards  for  the  examinations  in  Prussia,  and  for  the  schools,  with  a 
view  to  maintain  the  independence  of  each.  It  was  found,  however. 
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that  this  led  to  a want  of  harmony  between  the  schools  and  the  ex- 
aminations; and  accordingly,  whilst  the  board  of  examiners  and 
the  school  professors  aro  kept  perfectly  distinct,  they  arc  both  sub- 
jected to  the  general  inspector,  who  controls  all  tho  departments  of 
military  education.  The  effect  of  this  has  been  to  give  more  unity 
to  all  the  teaching ; an  essential  point  where  that  teaching  is  en- 
tirely on  the  same  subjects.  Cy  constant  inspection  of  the  schools, 
and  the  receipt  of  periodical  reports  from  them,  the  general  in- 
spector of  military  education  is  able  to  compare  the  results  of  each, 
and  to  keep  the  whole  system  going  at  an  even  rate  of  progress. 

7.  Attention  should  be  drawn  to  the  somewhat  complicated  sys- 
tem for  working  tho  Military  Schools  in  Prussia.  There  are  two 
distinct  boards,  as  we  have  noticed  above,  the  supreme  board  of 
studies  and  tho  examinations  board,  one  of  which  reports  to  the 
inspector-general  on  all  examinations,  whilst  the  other  acts  ns  his 
assessors  and  advisers  with  regard  to  the  schools  and  on  all  other 
subjects  of  military  education.  Besides  these  bodies,  each  school 
has  its  own  board  of  studies,  which  is  generally  formed  by  some 
one  person  belonging  to  the  school,  combined  with  distinguished 
officers  or  professors.  Suggestions  with  regard  to  each  school  ap- 
pear to  originate  chiefly  from  these  latter  bodies. 

8.  The  department  of  military  examinations  and  education  is 
under  the  control  of  tho  general  inspector,  who  “ lays  his  proposals 
on  matters  of  administration  before  the  minister  of  war,  but  reports 
directly  to  the  king  in  all  matters  relating  to  instruction  and  ex- 
aminations.” 
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AT  BERLIN.* 


OBJECT  AND  COURSE  OE  STUDY. 

The  object  of  the  Artillery  and  Engineer  School  is  to  give 
to  such  young  men  of  the  Artillery  and  Engineers  as  have  been 
found  fitted  for  promotion,  the  education  necessary  for  the  proper 
performance  of  the  duties  of  a Subaltern  Officer,  and  to  enable  them 
to  draw  profit  afterwards  from  their  private  studies  and  the  practice 
of  the  service. 

The  complete  course  of  study  lasts  two  years  and  three  quarters. 
The  instruction  is  divided  into  three  courses,  bearing  the  name  of 
taint ; on  joining  the  institution,  the  young  men  enter  the  first 
ccetus.  Before  the  commencement  of  the  studies,  that  is,  about 
the  1 st  of  October,  the  General  Inspectors  of  the  two  corps  direct 
the  young  men  who  arc  to  enter  the  school  to  come  up  from  their 
regiments  and  divisions.  They  receive  their  pay  and  clothing 
from  their  regiments  until  they  arc  promoted  to  tho  rank  of 
Officer. 

Tho  first  nine  months  of  each  year  of  study  are  principally  de- 
voted to  theoretical  instruction,  the  three  last  exclusively  to  practice. 
In  the  third  ccetus,  the  course  finishes  with  the  theoretical  instruc- 
tion on  the  1st  of  July. 

The  instruction  of  the  first  ccetus  is  directed  to  prepare  the  stu- 
dents for  the  ordinary  Officers’  Examination,  and  at  the  same  time 
to  enable  them  to  follow  with  advantage  the  further  studies  of  the 
school..  The  instruction,  during  the  first  year,  is  common  to  all  the 
students.  Those  who  pass  the  Officers'  Examination  enter  at  the 
commencement  of  the  second  year  into  the  second  coetus. 

In  the  second  ccetus  tho  greater  portion  of  the  instruction,  but 
not  the  whole,  is  common  to  the  two  arms.  In  the  third  ccetus  an 
almost  entire  separation  of  studies  takes  place. 

In  all  the  studies  which  are  common  to  the  two  arms,  if  the 
number  of  students  is  too  great  for  a single  class,  parallel  classes 
are  established. 

• Translated  from  HeUdorfa  "Diaut-  VtrKhrtfUn  dtr  KtmigkUch-Pnuu irrAm  Armrr." 
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THE  ST  A FT  AND  AUTHORITIES. 

A. — The  Superior  Authorities. 

The  Curatorium  of  the  School  is  composed  of  the  General  In- 
spectors of  the  two  corps.  To  it  belongs  the  authority  of  issuing 
orders  and  regulations ; no  important  change  in  these  can  be  made 
without  its  sanction. 

The  General  Inspector  of  Military  Instruction  receives  yearly  at 
fixed  periods,  reports  upon  the  state  and  progress  of  the  school. 

The  accounts  are  under  the  control  of  the  War  Department,  with 

which  the  Director  of  the  School  is  in  immediate  cdtnmunicatiou. 

/ • 

Questions  of  principle  and  unforeseen  cases  of  importance  are  de- 
cided by  the  Curatorium. 

The  Inspector  of  the  School,  who  is  an  Engineer  Officer  when 
the  Director  is  an  Artillery  Officer,  and  vice  versd,  has  the  imme- 
diate oversight  of  it.  It  is  his  duty  to  see  that  the  orders  and  reg- 
ulations are  strictly  followed. 

R — The  Executive  Authorities. 

The  Director  is  appointed  by  the  King.  He  is  a Field  Officer  of 
either  Artillery  or  Engineers,  and  has  the  rank  of  Commandant  of  a 
regiment.  He  has  ns  assistant,  a Captain  appointed  by  the  Curato- 
rium. -The  Director  is  immediately  responsible  for  the  discipline 
and  the  finance  of  the  establishment,  and  conducts  its  ordinary 
details,  assisted  by  the  Captain.  lie  is  also  President  of  the  Board 
of  Studies ; as  such  he  exercises  a general  control  over  the  instruc- 
tion, and  regulates  the  ordinary  examinations. 

Under  the  Director  and  the  Board  of  Studies  arc  four  officers, 
three  taken  from  the  Artillery  and  one  from  the  Engineers.  They 
have  the  immediate  charge  of  the  students,  and  arc  themselves 
under  the  direct  orders  of  the  Captain. 

The  duties  of  Paymaster,  Librarian,  Ac.,  are  divided  among  them. 
They  must  also  give  at  least  two  hours  of  instruction  weekly  to  the 
pupils. 

The  Board  of  Studies  consists  of  the  Director  of  the  Institution 
as  President,  and  usually  of  the  Senior  Master  of  Mathematics,  and 
the  Instructors  of  Artillery  and  Engineering  in  the  third  coetus.  In 
equal  numbers  are  likewise  added  Superior  Officers  of  the  Artillery 
and  Engineers  appointed  by  the  Curatorium.  The  duty  of  the 
Board  is  to  control  the  whole  of  the  instruction,  and  to  give  an 
opinion  when  required,  upon  the  performance  and  capacities  of  the 
teachers  and  student*.  ... 
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C. — The  Teachers. 

The  teachers  are  to  ho  selected  as  much  as  possible  from  among 

the  Officers  of  Artillery  and  Engineers.  Where  this  can  not  be 
effected,  civilians  of  proved  ability  and  experience  are  to  be  ap- 
pointed. 

The  number  of  teachers  is  to  be  arranged  with  reference  to  the 
amount  and  extent  of  the  studies,  in  such  a manner  that  in  the 
event  of  illness  among  them,  no  interruption  in  the  instruction  may 
arise.  In  addition  to  the  teachers,  there  is  a certain  number  of 
assistant-teachers,  partly  civilians,  partly  taken  from  among  the  fire- 
workers of  the  Artillery.  The  latter  are  employed  under  the  Li- 
brarian, and  in  the  practical  instruction ; they  may  also,  in  case  of 
necessity,  assist  as  clerks. 

THE  STUDENTS. 

The  maximum  number  of  students  who  enter  each  year  is  80 ; 
60  from  the  Artillery,  and  20  from  the  Engineers.  In  addition,  a 
few  young  men  may  be  received  from  the  smaller  German  States. 
In  the  event  of  the  number  from  one  corps  being  short,  an  increased 
number  may  be  admitted  from  the  other. 

The  number  in  the  second  coetus  is  variable.  It  consists,  first, 
of  the  students  previously  in  the  first  ccetus  who  have  passed  the 
Officers’  Examination ; and,  secondly,  of  such  young  officers  as  are 
appointed  to  the  Institution  by  the  General  Inspectors. 

The  students  of  tli?  first  ccetus  lodge,  as  far  as  room  will  admit, 
in  the  school  buildings ; the  remainder,  as  well  as  the  ensigns  of 
the  second  ccetus,  not  yet  promoted  to  officers,  are  quartered  in  a 
neighboring  building.  At  least  two  of  the  direction  officers  lodge 
in  the  school  buildings ; a third  lodges  in  the  other. 

The  Director  may  grant  permission  to  a student,  as  a matter  of 
favor,  to  lodge  with  his  parents. 

The  students  quartered  in  the  school  and  the  neighboring  build- 
ing dine  together  in  the  mess-room  of  the  school. 

The  officers  (students)  of  the  second  and  third  ccetus  live  in  lodg- 
ings in  the  town,  and  mess  where  they  choose. 

EXTRY  INTO  TUX  SCHOOL,  AND  PASSAGE  THEOCOH  IT. 

The  entry  into  the  first  ccetus  of  the  institution  is  conditional  on 
the  applicant  having  passed,  in  the  manner  officially  prescribed,  the 
examination  for  ensign.  The  necessary  certificates  are  forwarded 
to  the  Director  of  the  School. 

The  instruction  in  the  first  coetns  embraces  in  general  the  subjects 
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required  for  the  ordinary  Officers’  Examination,  that  is  to  say,  the 

elements  of  Military  Science,  so  far  as  eTery  Subaltern  Officer  is 
obliged  to  know  them.  To  this  is  to  be  added  instruction  in  math- 
ematics, in  French,  and  in  free  sketching. 

At  the  commencement  of  the  instruction  the  teachers  inspect  the 
whole  of  the  Ensign-Examination  papers  of  the  newly-arrived  stu- 
dents, which  are  laid  before  them  by  the  Director,  in  order  the 
better  to  judge  of  their  acquirements.  During  the  first  quarter 
they  take  pains  to  ascertain  the  ability  as  well  as  the  amount  of 
acquirements  of  each  student,  so  as  to  be  able  to  give  a confident 
opinion  upon  him  at  the  end  of  the  quarter. 

After  the  close  of  the  first  quarter  a conference  of  the  teachers, 
under  the  presidcnce  of  the  Director,  takes  place,  to  form  a report 
upon  the  students,  and  to  furnish  data  for  recommendations  to  the 
rank  of  ensign  of  such  students  as  have  given  satisfaction  by  their 
conduct  and  progress.  The  students  about  whom  the  teachers 
have  not  yet  been  able  to  speak  confidently,  who,  in  certain  studies, 
as  in  mathematics  and  the  special  branches  of  their  arm,  are  behind- 
hand, as  well  as  those  whose  conduct  has  not  been  without  blame, 
are  proposed  to  the  higher  authorities  for  permission  to  continue  to 
remain  at  the  school.  On  the  other  hand,  the  Board  of  Studies 
proposes  for  dismissal  from  the  institution,  students  whose  conduct 
has  been  unsatisfactory,  and  principally  who  give  too  little  hope  of 
a favorable  career.  The  Board  is  to  express  an  opinion  whether 
any  prospect  may  be  held  out  of  a future  recall  to  the  institution, 
according  as  its  unfavorable  report  has  been  founded  on  the  want 
of  ability  or  on  the  want  of  industry  of  the  student 
, The  students  favorably  reported  on  are  immediately,  by  the  Gen- 
eral Inspectors,  appointed  ensigns,  subject  to  vacancies.  The  Cu- 
ratorium  decides  regarding  the  further  stay  at  the  institution,  or  the 
dismissal  of  the  others. 

After  the  end  of  the  second  quarter,  those  pupils  who  can  not 
yet  be  recommended  for  promotion  to  ensign  are  only  in  special 
cases  allowed  to  remain  till  the  end  of  the  theoretical  instruction 
of  this  year ; if  they  can  not  then  be  recommended,  they  are  sent 
back  to  their  regiments. 

Fourteen  days  before  the  close  of  the  theoretical  instruction  for 
the  year,  that  is  to  say,  about  the  middle  of  June,  the  teachers  give 
an  opinion  regarding  each  student  of  the  first  coctus,  as  to  whether 
or  not  they  consider  him  capable  of  undergoing  the  Officers'  Exam- 
ination, and  to  pass  into  the  second  ccetus.  These  reports,  joined 
to  that  of  the  Director,  as  regards  the  conduct  of  the  students, 
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enable  the  Board  of  Studies  to  propose  to  the  higher  authorities 
either  that  permission  may  be  granted  to  undergo  the  Officers’ 
Examination,  (and,  if  successful,  to  enter  tho  second  ccetus,)  or  that 
the  student  be  sent  back  to  his  corps.  Students  who  have  been 
refused  permission  on  grounds  not  altogether  unpardonable,  from 
presenting  themselves  for  the  Officers’  Examination,  or  who  in  the 
conrsc  of  instruction  have  been  sent  for  any  reason  to  their  corps, 
with  the  prospect  of  being  afterwards  called  back  to  the  school, 
may,  on  the  proposition  of  the  Board  of  Studies,  through  tho  Ctt- 
ralorium,  be  granted  a second  and  final  entrance  into  the  first 
ccetus. 

The  Curalorium  decides  in  every  case  whether  a student  who 
has  not  qualified  himself  for  entry  into  the  second  ccetns,  may 
return  to  the  first  ccetus  after  having  left  the  institution,  or  in  case 
he  shall  have  in  the  meantime  passed  the  Officers'  Examination, 
whether  he  may,  as  an  exceptional  case,  enter  the  second  ccetns. 
In  a case  of  the  latter  kind,  the  applicant  can  not  present  himself 
for  the  Officers’  Examination  without  having  previously  passed  a 
preliminary  examination  at  the  school,  to  do  which,  the  permission 
of  the  General  Inspector  of  his  corps  is  necessary. 

The  theoretical  course  closes  at  the  end  of  June.  During  the 
month  of  July  the  students  of  the  first  ccetus  arc  employed  in  sur- 
veying operations.  It  is  during  this  month  that  the  examination 
for  the  rank  of  officer  before  the  General  Examining  Board  takes 
place.  The  students  who  pass  this  examination  enter  afterwards 
into  the  second  ccetus ; those  who  fail  are,  at  the  expiration  of  the 
practical  course  of  their  year,  sent  back  to  their  corps. 

The  students  who  pass  the  Officers’  Examination,  and  are  found 
qualified  to  enter  the  second  ccetus,  are  then  proposed  for  election 
to  the  officers  of  their  corps.  If  the  decision  be  favorable,  their 
names  are  submitted  by  tho  General  Inspectors  to  the  King,  to  be 
appointed,  on  vacancies  occurring,  to  the  rank  of  Supernumerary 
(Autseretatmanign i)  Second  Lieutenant. 

To  assist  the  Officers  of  the  Corps  in  making  their  election,  an 
extract  of  the  reports  above  alluded  to  is  sent  to  them,  so  far  as  it 
concerns  the  students  who  have  successfully  passed  their  Officers’ 
Examination. 

It  is  an  indispensable  condition  for  entering  the  second  ccetus, 
that,  if  a student  of  the  first  ccetus,  he  should  have  passed  the  Offi- 
cers’ Examination,  or  if  he  should  now  enter  the  school  for  the  first 
time,  that  he  should  have  the  rank  of  Officer.  The  sum  of  acquire- 
ments necessary  for  tho  Officers'  Examination  forms  the  basis  of  tho 
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instruction  given  in  the  second  coctus.  In  it  the  instruction  ceases 
to  he  entirely  common  to  the  two  arms. 

At  the  end  of  the  theoretical  course  of  the  second  coetus,  a report 
of  progress  and  conduct  is  drawn  up,  as  in  the  first  coetns,  by 
the  Board  of  Studies,  on  the  data  furnished  by  the  teachers  as 
regards  the  studies,  and  by  the  Director  as  concerns  the  conduct  of 
the  students.  In  forwarding  this  report  to  the  Curatorium,  it  is 
stated  for  each  student  whether  or  not  he  is  considered  qualified  to 
pass  the  former  part  of  the  Special  Corps  Examination.  Those 
who  are  unfavorably  spoken  of  in  this  respect  retnm  to  their  corps, 
if  there  are  no  mitigating  circumstances  which  permit  a further 
stay  in  the  second  coetus,  following  the  decision  of  the  Curato- 
rium.  They  may  either  endeavor  to  obtain  a transfer  into  another 
branch  of  the  army,  or  by  study  and  good  conduct  prepare  them- 
selves for  admission  into  the  third  ccetns  at  a future  period.  But 
in  this  caso  they  must  not  only  be  recommended  by  their  corps, 
but  they  must  also  pass  the  former  part  of  the  Special  Corps  Ex- 
amination. 

The  students  recommended  to  present  themselves  for  the  former 
part  of  the  Special  Corps  Examination  undergo  it  before  a Board 
appointed  by  the  chiefs  of  the  two  corps  in  the  beginning  of  July. 
It  extends  over  the  subjects  of  professional  science  which  have  beeu 
taught  in  the  second  coetus.  A particular  regulation  defines  the 
mode  of  this  examination,  which  is  entirely  written ; it  decides 
whether  the  student  shall  enter  or  not  into  the  third  coetus. 

The  successful  students  pass,  by  direction  of  the  Curatorium , 
into  the  third  coetns,  while  the  unsuccessful  ones,  as  well  as  those 
who  have  been  reported  unfit  to  undergo  the  examination,  return 
to  their  corps.  By  good  conduct  and  study  they  may  obtain  per- 
mission to  come  up  again  at  the  next  examination  for  the  former 
port  of  the  Special  Examination.  Their  definite  return  to  the 
school  depends  upon  their  passing  this  examination,  and  upon  the 
express  order  of  the  Curatorium. 

The  instruction  in  the  third  coetus  is  chiefly  directed  to  supply 
the  special  scientific  knowledge  required  by  each  of  the  two  arms. 
The  students  of  the  two  corps,  therefore,  receive  separate  instruc- 
tion. A further  object  of  the  instruction  is  to  enable  the  students 
to  make  use  of  the  knowledge  which  they  have  acquired,  on  which 
account  instruction  and  practical  application  go  hand  in  hand. 
Practice  and  theory  go  thus  together  in  this  the  highest  portion  of 
the  instruction,  so  that  they  both  terminate  at  the  same  time, 
namely,  at  the  end  of  the  month  of  June. 
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Previous  to  leaving  the  School,  the  latter  part  of  the  Special 
Corps  Examination  is  undergone  before  the  same  Board  as  for  the 
former  part.  This  examination  tests  their  qualifications  in  their 
special  arm,  and  proves  their  fitness  for  Artillery  or  Engineer  Offi- 
cers. The  results  of  this  part  of  the  examination  and  of  the  former 
part  of  it  passed  at  the  close  of  the  second  ccetus,  are  combined  by 
the  Board,  and  forwarded  to  the  Curatorium.  Along  with  these 
reports  is  submitted  a proposition  for  those  who  have  passed  the 
examinations  to  bo  admitted  into  their  corps.  In  the  preparation 
of  patents  (for  commissions)  they  arc  antedated  to  the  time  of 
passing  the  Officers’  Examinations,  proper  regard  being  had  to  the 
results  of  the  Special  Corps  Examination  for  arranging  the  officers 
among  each  other. 

Any  officer  who  does  not  pass  the  Special  Corps  Examination, 
remains  with  the  pay  of  an  infantry  officer  in  his  corps  until  he 
either  enters  into  another  arm,  or  having  obtained  permission  to 
re-enter  the  third  ccetus,  he  qualifies  himself  for  the  final  examina- 
tion. A successful  passing  of  the  Special  Corps  Examination  at 
this  second  trial  can  give,  under  the  most  favorable  circumstances, 
no  higher  seniority  than  that  of  immediately  after  the  officers  who 
have  passed  their  examination  the  previous  year. 


A — The  Instruction  in  General 

The  general  instruction  may  be  divided  into— 

1.  The  theoretical  part,  designed  with  the  view  to  the  practical 
professional  requirements  of  the  students,  and  their  further  self- 
improvement. 

The  instruction  ranges  over — 
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Artillery. 

Military  Engineering. 

Hydraulic  Construction. 

Klements  of  Tactics. 

History  of  the  Art  of  War. 
Mathematics. 

Theory  of  Surveying. 

Physic*. 

Chemistry. 

French  Language. 

Rules  and  Regulations  of  the  Service. 
The  Horse. 

Plan  Drawing. 

Free  Sketching. 

Descriptive  Geometry. 

Artillery  Drawing. 

Artillery  Constructions  Drawing. 
FortiHcation  Drawing. 

Architectural  Drawing. 
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9.  The  practical  part  of  the  instruction,  designed  by  a series  of 
practical  exercises  to  exhibit  the  application  of  the  theory  taught, 
and  to  extend  the  knowledge  previously  acquired. 

• The  practical  part  includes — 

(a.)  Visits  to  the  Military  Establishments  and  Institution*  in  Berlin  and 
Spamlau,  examination  ol  tho  objects,  collections,  models,  Ac., 
which  they  contain. 

(1)  Chemical  manipulation. 

(c.)  Examination  of  raw  materials,  of  cannon,  iirabere,  and  ammunition 
wagons,  of  allot  arid  shells,  and  of  small-arms. 

(d.)  Management  of  machines. 

(<■.)  Practical  exemplification  of  iho  rules  for  placing  guns  with  reference 
, to  the  ground,  and  to  tactical  considerations. 

if. ) Marking  out  and  tracing  batteries  snd  field-works. 

(</. 1 Drawings  from  Artillery  objects,  and  from  buildings,  Ac. 

(ft.)  Being  present  at  the  practical  operations  of  the  Engineer  Division 
of  the  Guards. 

(i.)  Solution  of  problems  in  the  attack  and  defense  of  fortresses, 

( k .)  Practice  in  elementary  tactics. 

(I.)  Practical  surveying. 

(m.)  Artillery  practice. 

3.  A course  of  Military  and  Gymnastic  Exercises,  requisite  to 
prepare  Officers  for  active  military  service. 

They  are  divided  into — 

(a.)  Exercises  on  foot. 

( b .)  Excreiaes  with  the  different  kinds  of  guns  in  position. 

(c.)  Fencing  and  gymnastics. 

B. — Instruction  in  Detail — The  Theoretical  Pari. 

The  theoretical  studies  commence  each  year  on  the  1st  of  Octo- 
ber, and  end  on  the  30th  of  June.  They  may  be  reckoned,  after 
deducting  the  vacation  and  holidays,  to  include  a period  of  thirty- 
live  weeks. 

As  a general  rule,  tho  studies  take  place  only  in  the  forenoon, 
namely,  during  the  five  hours  between  eight  and  one  o’clock.  Oc- 
casionally only  are  there  hours  of  study  for  a small  part  of  the  stu- 
dents in  the  afternoon.  A portion  of  the  afternoons,  during  the 
theoretical  course,  are  employed  for  drills  and  practice,  but  in  no 
case  more  than  twice  a week,  in  order  that  the  students  may  have 
the  necessary  time  for  recreation.  The  students  are  required 
(those  who  are  officers  excepted)  to  remain  in  their  quarters  in  the 
evening,  to  prepare  the  work  which  has  been  allotted  to  them  by 
the  teachers. 

The  parallel  classes  of  each  coitus,  with  the  exception  of  the 
drawing  classes,  are,  as  a general  rule,  to  be  under  the  same 
teacher. 

The  theoretical  instruction  is  distributed  as  follows : 
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AMOUNT  OF  STUDIES,  WEEKLY. 


Naims  or  Btcdt. 
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Artillery 
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2d  Ccetoa. 

Artillery.  Engmecn 

3d  Castua. 

Artillery.  Enfincen. 
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0 
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10 
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i lo  two  division*.  1 
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Ch.inMTry,  j 
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Ruin  and  llrgulatioiM  of  the  Semci, 
The  Hone 

2 
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0 

3 

0 

0 

9 

0 

2 

0 

4 

0 

4 

0 

0 

2 

0 

3 

30 

32 

34 

31 

36 

REMARKS. 

In  the  first  ccetus. — All  the  instruction  in  this  class  is  common  to 
the  two  arras,  and  is  equally  divided  among  the  six  forenoons  of  the 
week. 

In  the  first  and  second  coetus. — With  reference  to  the  mathemat- 
ical instruction,  it  is  particularly  ordained,  that  each  of  the  two 
mathematical  teachers  shall  giro  instruction  to  the  same  students 
in  the  first  and  second  coetus,  so  that  the  one  who  teaches  in  the 
first  ccetus  one  year,  teaches  in  the  second  coetus  the  year  fol- 
lowing. 

In  the  second  coetus: — 

1.  The  larger  portion  of  the  instruction,  as  the  table  shows,  is 

common ; in  Plan  Drawing  the  only  difference  is  that  the 

Engineers  receive  two  hours’  additional  instruction. 

2.  The  instruction  in  French,  for  a select  number  of  the  most 

advanced  students  only,  takes  place  on  two  afternoons. 

3.  The  instruction  in  Free  Sketching  for  the  Engineers  takes 

place  also  on  two  afternoons. 

In  tho  third  coetus : — 

1.  About  ono-half  only  of  the  instruction  in  this  class  is  com- 

mon ; in  Plan  Drawing  the  Engineers  have  one  hour  more 

instruction  a week. 

2.  The  Chemical  Manipulations  (in  which  a very  Rmall  number 

only  of  the  students  share)  take  place  on  two  afternoons. 


Digitized  by  Google 


360 


ARTILLERY  AND  ENGINEERS'  SCHOOL  AT  RERUN. 


3.  The  instruction  in  French,  in  which  only  those  already 

selected  in  the  second  cactus  take  part,  also  is  given  on 
two  afternoons. 

4.  For  mathematical  instruction  the  class  is  formed  into  two 

divisions.  The  first  consists  of  those  pupils  who,  in  the 
opinion  of  the  teachers,  are  able  to  fellow  profitably  the 
instruction  in  the  higher  mathematics.  The  remainder 
form  the  second  division,  and  go  over  a second  time  what 
they  have  already  learned,  to  which  is  added  a variety  of 
questions  in  applied  mathematics,  important  to  the  Artil- 
lery and  the  Engineers. 


TENOR  or  TUI  STUDIES  IS  GENERAL. 

First  Cat  us. 

Artillery. — Elementary  Description  of  all  the  nuiterid  of  the  Prusaian  Artil- 
lery, and  of  the  basis  of  its  arrangement.  Effect  of  the  different  natures  of  guns, 
and  the  simplest  rules  for  their  employment 

General  Military  Engineering.— ‘The  elements  of  field  and  permanent  fortifica- 
tion. The  principles  of  the  attack  and  defense  of  fortresses.  General  notions 
on  the  construction  of  military  bridges. 

Jhctics. — General  organization  of  an  army.  Formation  of  the  different  kinds 
of  troops.  Fundamental  rules  for  the  placing,  moving,  and  fighting  of  the  sep- 
arate anna,  os  well  as  their  combination.  Occupation  of  ground.  Attack  and 
defense  of  positions.  Field -service. 

Mathematics. — Algebra  and  Arithmetic.  Simple  and  higher  equations.  Pro- 
gression series.  Tho  binomial  theory  for  integral  exponents.  Series  of  powers 
and  logarithms.  Analytical  trigonometry.  Plano  and  analytical  geometry. 
Plane  trigonometry. 

French  Language . — Translation  from  French  into  German,  with  parsing. 

Rules  and  Regulation*. — Official  correspondence,  with  exnmples.  Discipline. 
Military  coda  Courts-martial.  Courts  of  honor.  Service  in  and  out  or  gar- 
rison. 

Fan  Drawing. — Theory  of  representing  ground.  Principles  of  topography. 
Surveying.  Drawing  from  copies  and  simple  models.  Knowledge  and  descrip- 
tion of  the  different  conventional  marks. 

Free  Sketching. — Drawing  of  straight  lines,  broken  lines,  and  angles.  First 
principles  of  figure  drawing.  Hatching  with  black  chalk.  More  difficult  studies 
in  figure  drawing. 


Second  Catus. 

Artillery. — Description  of  the  organization  of  tho  Prussian  Artillery.  Rules 
for  the  employment  of  artillery  in  the  field  and  in  sieges. 

Special  Military  Engineering. — Extension  of  the  course  of  fiold  and  permanent 
fortification,  given  in  the  first  ccetus.  Extension  of  the  instruction  on  sieges. 
Formation  of  camps.  Specialities  of  military  engineering,  in  so  far  as  it  is  of 
interest  to  artillerists. 

Distory  of  the  Art  of  War. — History  in  early  times,  in  a very  general  man- 
ner ; that  in  the  middle  ages,  as  they  approach  modem  times,  in  greater  detail ; 
in  modem  times,  very  fully.  Organization  of  the  armies  and  mode  of  conduct- 
ing war  at  each  remarkable  period,  illustrated  by  the  description  of  some  cam- 
paigns and  great  battles. 
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Mathematics. — Solid  geometry.  Spherical  trigonometry.  The  tlieory  of  pro- 
jections. Theory  of  co-ordinates  and  conic  sections.  Statics,  geostatics,  and 
hydrostatics. 

Physic ». — General  properties  of  bodies.  Laws  of  the  equilibrium  of  solid, 
fluid,  and  aeriform  bodies.  Heat  Application  of  steam  and  gases.  Measure- 
ment of  heights.  Hygroraetry.  Acoustics.  Optics.  Magnetism.  Electric- 
ity. Electro- magnetism.  Magneto-electricity. 

French  Language. — Exercises  in  translating  German  into  French,  for  a select 
number  of  pupils,  about  one-third  of  the  wholo. 

Artillery  Drawing. — Use  of  drawing  instruments  and  scales.  Drawing  of  the 
materiel  of  the  artillery,  and  principally  of  the  separate  parts  of  an  object  in 
different  views  and  sections,  to  a certain  scale,  without  the  original. 

Artillery  Constructions  Drawing. — Construction  of  the  different  limbers,  gun- 
carriages,  Ac.,  and  the  principles  of  their  arrangement,  forms,  proportions,  and 
admeasurements ; in  greater  part,  however,  intended  only  as  illustrations  of  the 
roles  of  perspective. 

fortification  Drawing. — Instruction  in  the  composition  of  drawings;  the  prac- 
tice includes  representations  of  projects  of  fortresses  and  their  details  in  plan 
and  section,  and  in  cavalier’s  perspective  (bird's-eye  view);  both  etched  and 
shaded  with  Indian  ink,  and  colored.  Tho  chief  object  is  to  qualify  the  pupils 
to  understand,  and  to  prepare  correctly,  drawings  and  plans  of  objects  in  field 
and  permanent  fortification. 

Plan  Drtiunng. — Further  practice  in  drawing  of  ground,  with  objects,  build- 
ings, Ac.,  marked  in  black  and  colors.  Further  progress  in  geodesy.  Sketches 
and  reconnaissances. 

Architectural  Drawing. — Perspective.  Drawings  of  architectural  decoration 
in  outline,  with  the  lines  of  shadow,  but  without  further  detail. 

Free  Sketching. — Further  figure-drawing.  Landscapes  and  the  drawing  of 
ornaments,  for  tho  more  skillful  students. 

Descriptive  Geometry.- —Tho  thoory  of  descriptive  geometry.  Projections  of 
various  bodies  in  space,  upon  planes.  Drawing  according  to  proportional  scales. 
Tlieory  of  light  and  shade  of  drawings. 

Third  Ccetus. 

Artillery. — History  and  Literature  of  artillery.  Review  of  tho  general  rela- 
tions of  the  artillery  system  in  tho  principal  states  of  Europe.  Scientific  basis 
of  artillery  objects,  and  their  technical  description.  Theory  of  tho  parabola  and 
of  projectiles.  Organization  and  employment  of  artillery,  considered  in  its 
highest  point  of  view. 

Exclusive  Military  Engineering. — Special  application  of  tho  rules  for  sieges 
under  given  circumstances  more  or  less  connected.  Complete  instruction  in 
building,  aud  its  application  shown  by  projects  for  given  sites. 

Hydraulic  Constructions. — General  principles  of  the  seionoc.  Knowledge  of 
the  construction  of  such  works,  of  which  tho  principles  should  bo  known  to 
engineer  officers.  In  this  is  chiefly  to  bo  considered  fascine  work  for  the  pro- 
tection of  tho  banks  of  rivers  and  canals,  the  construction  of  bridges  and  sluices, 
and  tho  laying  the  foundation  of  heavy  masonry  in  water. 

Mathematics.— (For  the  first  division,  about  a quarter  of  the  class.) — Differen- 
tial and  integral  calculus.  Tho  higher  geometry.  Analytical  mechanics  and 
hydraulics. 

(For  the  second  division,  about  three-quarters  of  tho  class.)— Repetition  of 
tlie  most  important  part  of  the  studies  already  gone  through  in  the  first  and 
second  eoetu.^  with  practical  useful  problems.  Mechanics  and  hydraulics,  ns 
well  as  some  instruction  nccefflary  for  artillerists,  but  so  as  not  to  require  the 
higher  analysis,  and  more  of  a practical  than  of  a theoretical  nature. 

Chemistry  ( Instruction.) — -The  necessary  preliminary  knowledge  of  theoret- 
ical principles.  Treatise  of  separate  substances  (of  the  metalloids  and  their  in- 
different combinations,  of  the  acids,  of  the  metals,)  all  illustrated  by  experi- 
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mcnts.  To  conclude  with  a survey  of  the  composition  and  alteration  of  the 
surface  of  tho  globe  from  a chemical  point  of  view. 

(Manipulation.)— Instruction  in  the  principles  of  qualitative  chemical  analysis, 
illustrated  by  experiments.  Manipulation  by  the  students  under  the  guperin- 
teodcnce  of  the  instructor.  Instruction  in  the  principles  of  quantitative  anal- 
ysis. Analysis  by  tho  students,  of  substances  employed  by  the  artillery.  (Only 
four  or  five  of  the  best  qualilied  take  part  in  these  experiments.) 

French  Language, — Select  conversation  (only  for  the  already  selected  student* 
in  the  second  coitus.) 

The  Ilurse. — Natural  history  and  anatomy  of  the  horse.  Good  and  bad  points. 
Food.  Internal  and  external  sickness,  with  the  mode  of  discover}'  and  cure  of 
of  the  same,  as  far  as  practicable,  by  the  means  to  be  Itad  on  actual  service. 
Shoeing. 

Artillery  Drawing. — Continuation  of  the  instruction.  Materiel  of  the  artil- 
lery, repreeented  as  combined  artillery  objects,  partly  on  a given  scale,  partly 
drawn  from  a real  object,  by  the  more  skillful  students. 

Artillery  Construction  Drawing. — Construction  of  each  description  of  cannon. 
Principles  of  their  forms,  proportions,  and  sizes.  Problems  on  the  construction 
of  existing  and  not  existing  guns,  carriages,  kc.  Construction  of  the  artillery 
materiel  of  foreign  powers. 

Fortification  Drawing. — Projects  of  field  fortification,  to  be  constructed  of 
earth,  or  of  earth  and  gabions,  with  application  to  the  nature  of  tho  ground. 
Drawings  with  the  use  of  Von  Prittwitz’  copies  of  the  fortification  of  places,  as 
a continuation  of  the  fortification  drawings  begun  in  the  second  coetus.  For  all 
these  exercises  in  projects  and  drawings,  the  concert  of  the  teacher  of  exclusive 
engineering  is  required. 

Plan  Drawing. — Practico  in  copying  and  reducing  largo  plans.  Drawing  of 
plans  of  battles  with  tho  position  of  the  troops,  and  of  plana  of  sieges,  with  the 
trenches  and  batteries. 

Architectural  Drawing. — Architecture  in  its  application  to  military  buildings 
done  in  India  ink.  Finally,  practical  exercises  in  copying  buildings. 


PRACTICAL  EXERCISES. 

These  are  carried  on,  as  has  been  already  remarked,  in  part  dur- 
ing the  nine  months  of  theoretical  instruction,  on  some  of  the 
afternoons,  but  they  principally  take  place  during  the  three  summer 
months  of  July,  August,  and  September,  in  the  forenoon.  They 
commence  early  in  the  morning,  and  often  last  till  the  afternoon, 
on  which  account  there  are  no  evening  hours  of  study  during  this 
period.  As  the  students  of  the  third  coitus  return  to  their  corps 
at  the  beginning  of  July,  those  of  the  first  and  second  coitus  only 
take  part  in  this  practice.  The  visits  to  the  Fortress  and  Military 
Establishments  of  Spandau,  and  the  preparation  of  projects  of 
military  constructions,  and  of  reconnaissances,  must  be  made 
during  the  period  of  theoretical  instruction.  It  is  therefore  sus- 
pended for  one  day  for  the  students  of  the  first  ccetus,  and  for 
three  days  for  the  Artillery,  and  five  days  for  the  Engineer  students 
of  the  third  ccetus. 

The  distribution  of  time  for  each  coetus  is  as  follows : 
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DURING  THE  NINE  MONTHS  OP  THEORETICAL  INSTRUCTION. 


Vwiu  to  the  Artillery  Workshop* 

To  the  Collection  of  Arm*  in  the  Ar 

Knil .... 

To  the  Models  of  Fortresses  io  do 

To  the  Ordnance,  Gun-cerriexea,  Am 

inanition- wagons,  Ac.,  in  do 

To  the  Foundry  and  Boring  .Machinery 
To  the  Iron-foundry,  and  to  one  of  the 
large  Manufactories  of  Machinery  in 

Berlin 1 

To  the  Fortress  of  Spandau.  the  Pow- 
der-mill, and  Small-arm  Factory,.. 

Working  in  the  Laboratory 

Examination  of  Ordnance. 

•*  of  Gun-carriages,  and  Am 

monition-wagons 

Examination  of  Shot  and  Shell, 

• of  Small-arms.. 

Practical  representation  of  the  Rules  fo 
placing  Guns : 

With  reference  to  the  around, .. . 

On  given  tactical  conditions,... 
Solution  of  problems  in  the  srt  of  Siege*, 
with  reference  to  an  actual  fortress  and 
the  eountnr  surrounding  it  (Bpandao,) 

Practice  in  Elementary  Tactics 

Drawing*  of  Ordnance,  Carriage*.  Ac  . 

**  of  Buildings,  Ac 

Practice  in  Geodesy, 


Number  of  Days  employed. 


l«t  f’enttn. 
Artillery 
end 

Engineer*. 

2d  Coetu*. 

Artillery.  Engineers 

3d  Ccetua. 

Artillery.  Engineer*. 

2 

0 

0 

4 

0 

| 

0 

0 

0 

0 

1 

0 

0 

0 

0 

4 

0 

0 

0 

0 

2 

0 

0 

2 

0 

0 

0 

0 

2 

0 

1 

0 

0 

0 

0 

12 

12 

12 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

G 

0 

0 

0 

0 

2 

0 

2 

0 

0 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

3 

5 

4 

0 

0 

0 

0 

0 

12 

0 

0 

0 

0 

0 

0 

0 

14 

12 

0 

0 

0 

0 

REMAINING  THREE 

MONTHS. 

16 

28 

32 

NO. 

12 

0 

0 

M 

U 

10 

10 

u 

0 

2 

2 

14 

14 

14 

M 

Practice  in  Geodesy 

Practice  io  Fortification  of  the  1st  ecctus, 
with  Use  Engineers  of  the  Guard. 


Model -house 

3un  Practice,  proof  of  gunpowd 
management  of  machines.  Ac.. 


Remark t. — The  employment  of  lime  in  the  last  three  months 
above  given,  requires  the  whole  of  the  months  of  July  and  August, 
and  about  the  first  third  of  the  month  of  September,  after  deduct- 
ing fourteen  days  for  the  Officers’  Examination  for  the  first  ccctus, 
and  occasional  days  lost  through  bad  weather.  The  remaining  two- 
thirds  of  September  aro  given  for  vacation,  as  well  to  afford  recrea- 
tion to  tlie  teachers  and  students  as  to  allow  of  the  repairing  and 
cleansing  of  the  school-buildings. 


MILITARY  AMD  GYMNASTIC  EXERCISES. 

The  month  of  October  is  appointed  by  the  Director  to  the  fitting 
and  making  nnifonn  the  regimental  clothiDg  brought  with  the  stu- 
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dents  from  their  corps.  Military  exercises  then  take  place  once  a 
week  for  two  hoars  in  the  afternoon,  till  the  1st  of  April,  or  for 
about  five  months. 

The  military  exercises  are  carried  on  under  officers  of  the  gar- 
rison, namely,  a Captain  and  two  Lieutenants  of  the  Artillery  of 
the  Guard.  They  put  themselves  in  communication  with  the  Di* 
rector  to  arrange  the  time,  nature,  and  extent  of  the  exercises. 

The  exercises  consist  of — 

1.  Exercises  on  Foot. — The  whole  of  the  first  coetus  here  take 
part,  but  only  so  many  of  the  second  coetus  as  are  required  as  non- 
commissioned officers.  Considering  the  composition  of  the  squad, 
(Artillery  and  Engineers,)  and  the  object  of  the  exercise,  the  per- 
fection of  the  students  in  company-drill  is  less  to  be  attempted  than 
the  endeavor  to  give  to  each  a good  position  and  carriage  in  the 
front  as  well  as  in  the  ranks,  and  more  particularly  to  accustom 
them  to  military  order  and  precision. 

2.  Exercises  with  different  descriptions  of  Guns  in  Position. — In 
preference,  the  light  field-pieces  of  the  year  1842  are  to  be  used  for 
drill,  and  correct,  united  and  prompt  execution  required.  With 
the  siege-guns,  every  student  is  instructed  and  practiced  with  at 
least  one  calibre  of  each  nature. 

In  addition  to  their  military  exercises,  there  are  also— 

3.  Fencing  and  Gymnastics. — In  these  exercises  the  students  of 
the  first  coetus  only  take  part,  and  for  two  hours  of  the  afternoon 
each  week,  during  the  first  six  months.  There  is  neither  time  nor 
appliances  to  admit  of  the  students  arriving  at  a high  state  of  ex- 
cellence. The  practico  in  fencing  is  only  intended  to  give  confi- 
dence in  the  use  of  arms,  that  in  gymnastics  to  produce  activity, 
and  to  afford  bodily  exercise  to  young  men  much  occupied  in  study. 

EXAMINATIONS  AND  CENSURES. 

In  addition  to  the  several  examinations  already  enumerated,  by 
which  the  fitness  of  the  students  for  a certain  rank  or  for  promo- 
tion into  a higher  coetus  is  shown,  some  other  examinations  take 
place. 

1.  For  the  purpose  of  enabling  the  Director  and  the  Board  of 
Studies  to  learn  the  progress  of  each  separate  student,  and  to  con- 
firm by  their  own  knowledge  the  opinion  given  by  the  teachers, 
there  is  twice  in  each  quarter  an  oral  repetition  of  some  portion  of 
such  instruction  iu  the  first  and  second  ca'tus.  The  period  of  the 
examination  is  previously  named  by  the  Director. 

2.  To  give  a general  view  of  the  progress  of  the  entire  year,  and 
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to  incite  the  student*  to  study,  a public  oral  examination  of  those 
in  the  first  coetus  takes  place  at  the  close  of  the  theoretical  instruc- 
tion, in  presence  of  the  higher  authorities  of  the  school,  superior 
officers  of  the  two  arms,  and  other  persons  interested. 

As  a further  incitement  to  the  students,  and  as  a warning  to  those 
whose  diligence  or  conduct  has  not  been  satisfactory,  the  quarterly 
“ censures  ” are  read  out  to  the  assembled  c®ttis.  In  general  the 
names  of  the  stndents  are  not  mentioned,  a number  known  to  tho 
individual  only  being  used  instead.  The  best  pupils  are,  however,  • 
openly  commended  by  name. 

In  the  first  coetus,  on  the  other  hand,  those  pupils  who  have 
obtained  very  bad  “ censure  ” arc  mentioned  by  name. 

FINANCIAL  RELATIONS. 

The  annual  expense  of  the  School  is  fixed  at  16,049  dollars 
The  sum  is  distributed  as  follows: — 

Personal.  - 


Salaries  and  allowances  of  Teachers 10,731 

Pay  and  allowances  of  the  Staff, 3,478 

14,209 

Practical  exercises, 620 

School  necessaries, 720 

Keeping  up  materials  for  instruction, 110 

Cleansing  the  rooms 130 

Lighting, 100 

Bureau  expenses, 210 

Covering  unforeseen  expenses, 60 

1,800 


In  the  event  of  war,  and  if  the  instruction  is  suspended  for  an 
indeterminate  period,  the  salaries  of  the  civil  teachers  cease.  Ap- 
plication is  not  to  be  made  to  the  King  for  the  grant  of  ^provis- 
ional indemnity,  except  under  very  peculiar  circumstances. 

The  payment  of  the  salaries  and  allowances  is  made  monthly  and 
in  advance. 

The  administration  of  the  funds  is  directly  under  the  supervision 
of  the  Director.  The  Treasurer  carries  out  the  details.  The  supe- 
rior orders  for  the  administration  of  royal  grants  are  most  strictly 
to  be  followed. 

The  annual  accounts  are  forwarded  by  the  Director  to  the  War 
Department. 

The  property  of  the  School  consists  of — 

The  Library,  the  Collection  of  Instruments  and  Models  for  Artil- 
lery and  Engineers,  the  Collection  of  Physical  Instruments,  the  • 
Collection  of  Chemical  Apparatus,  and  the  School  Utensils. 
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The  principal  object  of  the  Library  is  to  sen  e as  materials  of  in- 
struction for  the  teachers  and  students,  and  the  Officers  of  Artillery 
and  Engineers  present  at  the  Institution.  After  that,  as  a center, 
for  the  collection  of  all  tho  best  works,  old  and  new,  on  Artillery 
and  Military  Engineering. 

The  Director  and  Board  of  Studies  take  care  that  the  instru- 
ments and  apparatus  for  the  studies  arc  always  kept  complete  and 
in  good  order.  As  the  means  of  the  school  do  not  thoroughly 
admit  of  the  collections  keeping  pace  with  the  progress  of  science, 
special  care  is  taken  that  at  least  the  most  necessary  articles  are  not 
absent. 

The  utensils  of  the  school  are  kept  always  complete,  under  the 
supervision  of  the  Director. 

The  property  of  the  school  is  examined  yearly  by  the  Director 
and  Board  of  Studies,  and  a report  to  that  effect  sent  in  with  the 
annual  accounts. 
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PROGRAM  MB8  OP  THE  PRINCIPLE  SUBJECTS  TAUGHT 

IN  THB 

ARTILLERY  AND  ENGINEER  8CHOOL  AT  BERLIN. 

L ARTILLERY. 

The  instruction  must  commence  with  the  first  elements  of  the  science,  since 
the  new  arriving  students  have  little  preparatory  knowledge.  It  must  be  carried 
on  to  such  an  extent  that  the  pupil  may  be  able,  alter  going  through  the  first 
ocetus,  to  pass  his  officer's  examination,  and  after  the  completion  of  the  entire 
course,  not  only  to  show  at  his  special  examination  that  he  possesses  the  posi- 
tive knowledge  required  for  the  ordinary  duties  of  the  service,  but  also  to  prove 
that  he  is  qualified  for  continuing  his  studies  by  himself. 

The  Engineer  pupils  who  dose  their  instruction  in  artillery  at  the  end  of  the 
second  coitus,  are  to  be  instructed  in  the  composition  of  artillery,  in  the  effect 
and  the  use  of  caunon,  but  more  especially  in  its  employment  in  sieges. 

From  this  general  notice  of  the  limits  of  the  course  it  is  evident  that  neither 
a perfect  exposition  of  the  theory  nor  complete  practical  exercises  are  expected. 

Still  to  train  tho  students  properly  in  the  different  directions  which  an  artillery  * 
education  requires,  the  instruction  must  not  consist  only  in  a theoretical  lecture, 
but  be  aided  by  judicious  directions  for  drawing,  and  be  perfected  by  practical 
exercises.  For  the  attainment  of  the  two  latter  objects  special  prescriptions  are 
given,  to  which  we  refer. 

Instruction  in  artillery  is  closely  connected  with  the  lectures  on  mathematics, 
physics,  chemistry,  tactics,  fortification,  and  veterinary  science. 

a.  As  special  points  may  bo  mentioned,  in  mathematics , calculation  of  con- 
tents, and  fixing  the  centers  of  gravity,  of  cannon  and  its  parts ; calculation  of 
piles  of  shot ; strength,  direction,  and  distribution  of  recoil  on  the  separate  por- 
tions of  a piece  of  ordnance ; theory  of  machines,  of  carriages,  of  parabolic  and 
projectile  curves,  and  calculation  of  the  flight  of  rockets.  In  all  these  cases  the 
mathematical  lecturer  develops  tho  necessary  formulas  for  tlie  artillery  student, 
but  their  application  belongs  to  the  course  of  artillery. 

h.  In  physics. — Explanation,  notice,  and  determination  of  tho  specific  gravi- 
ties of  the  materials  used  in  artillery.  The  law  of  gravity.  The  absolute  and 
relative  strength  of  woods  and  metals.  Friction.  Resistance  of  the  air.  Ex- 
pansive power  of  gases,  especially  of  those  generated  by  gunpowder. 

<*.  In  chemistry. — Tho  general  laws  of  chemical  action  of  bodies  on  one  an- 
other. Tho  simple  elements  of  the  materials  used  in  artillery.  The  chemical 
properties  of  their  combinations.  Tho  acids  exhibited  in  the  combustion  of 
gunpowder  and  their  action  on  metals;  the  processes  used  in  tho  reduction  and 
manufacture  of  metals  up  to  the  point  where  they  are  fit  for  use  in  artillery; 
chemical  analysis  of  gunpowder  and  of  the  most  common  mctal-ulloys.  The 
action  of  the  atmosphere  on  substances  exposed  to  it,  which  are  used  in 
artillery. 

d.  In  tactics. — The  organization  and  tactics  of  artillery,  so  far  as  they  stand 
in  direct  relation  to  other  arms.  A complete  account  of  the  conduct  of  artillery 
when  cooperating  with  other  troops. 

e.  In  forliJicaUon. — Everything  referring  to  the  tracing,  the  relief,  and  the 
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construction  of  fortifications;  attack  and  defense  of  field-works  by  infantry  and 
cavalry;  complete  exposition  of  the  art  of  besieging,  with  a discussion  of  all 
the  duties  of  an  engineer,  a sapper  or  miner,  both  in  the  attack  and  the  defense 
of  a fortress,  also  the  use  of  infantry  and  cavalry  in  sieges,  with  the  omission 
of  the  points  specially  belonging  to  srtillery. 

/.  In  the  veterinary  art . — The  anatomy  and  physiology  of  tlio  horse ; general 
rules  for  feeding,  treatment  of  diseases,  and  disinfection  of  tho  stables  and 
utensils. 

The  instruction  in  the  first  ccetus  must,  as  already  mentioned,  be  so  calculated, 
that  the  students  at  the  end  of  the  course  of  lessons  may  be  able  to  satisfy  per- 
fectly the  requirements  of  the  Officer's  examination. 

As  a further  prosecution  of  the  same  subjects  of  instruction  in  the  second, 
and  again  in  the  third  coetus,  would  lead  to  a great  loss  of  time  and  to  tiresome 
repetitions,  the  lectures  are  to  be  so  planned  that  the  separate  subjects  to  be 
treated  in  the  first  and  second  coetus,  taken  together,  are  of  sufficient  extent  for 
the  Engineer  pupils  in  general ; the  further  developments  necessary  for  the  Ar- 
tillery pupils  ore  reserved  in  preference  for  the  third  coetus. 

A.  IX  THE  FIRST  CCETC8. 

The  separate  subjects  of  the  lecture  are — 

1.  Definition  and  distribution  of  arms. 

2.  Tlicoiy  of  gunpowder:  component  parts — manufacture — ignition — force. 
Proving.  Storing.  Transporting.  Necessary  precautions  in  manufacturing. 
Marks  of  damaged  powder,  and  the  possibility  of  restoration.  Mention  of  the  sub- 
stances which  may  be  used  in  place  of  gunpowder  for  various  military  purposes. 

3.  Cannon.  Materials.  Dispositions.  Manufacture.  Proving.  Storing, 
and  duration. 

4.  Gun-carriages.  Limbers  and  other  artillery  carriages.  General  explana- 
tions on  the  construction  of  carriages,  with  particular  reference  to  those  used 
for  artillery.  Materials.  Distribution  and  composition  of  gun-carriages.  Lim- 
bers and  wagons.  Their  examination  and  storing. 

5.  Military  combustibles.  Elementary  notions.  General  account  of  labora- 
tory work  and  regulations ; also  with  reference  to  later  proceedings  in  a labora- 
tory, and,  omitting  all  figures  not  absolutely  necessary,  a description  of  the  pre- 
paration of  fire-works,  matches,  ammunition  both  for  artillery  and  for  small- 
nma,  signal  lights,  and  particular  kinds  of  combustibles.  Their  packing  and 
storing. 

6.  The  service,  working,  and  moving  of  cannon,  and  of  artillery  carriages, 
with  account  and  description  of  the  machines  in  use  by  the  Prussian  artillery ; 
but  without  special  explanation  of  the  official  regulations. 

7.  Firing.  Theory  of  the  movement  of  projectiles,  of  the  effect  caused  by 
their  movement,  and  the  mode  of  turning  this  action  to  the  best  account  for 
military  purposes.  Elements  of  the  theory  of  firing.  Practice.  Various 
descriptions  of  fire;  their  effect,  and  their  employment  for  various  sorts  of 
guns. 

8.  Small  and  side-arms.  Purpose  and  description  of  tho  composition  and 
arrangement  of  small-anus.  Their  manufacture,  storing,  and  the  practical  rules 
for  their  use.  Purpose  and  description  of  side-arms.  Fabrication,  proving, 
effect,  and  use  of  them. 
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B.  IX  THE  SECOND  CIETL'S. 

The  instruction  in  the  aecond  cactus  is  a continuation  of  tho  lectures  of  the 
first  ccctus,  and  embraces  the  use  of  artillery  in  the  field  and  in  sieges.  Its  ob- 
ject is  to  bring  the  Artillery  students  to  that  point  that  they  are  able,  at  its  dose, 
to  discharge  satisfactorily  tho  ordinary  practical  duties  of  tho  service,  and  be 
prepared  to  follow  the  course  of  the  third  coutus,  and  to  giro  to  the  Engineer 
students,  who,  in  the  third  ccctus  no  longer  receiro  instruction  in  artillery,  all 
the  knowledge  of  the  subject  required  for  their  future  profession.  The  instruc- 
tion must  therefore  bo  complete  enough  for  the  Engineers,  and  givo  the  Artil- 
tcrlst  a solid  and  thorough  preparation  for  the  third  ccctus. 

Instruction  in  the  second  coetus  should  comprise,  in  particular — 

1.  The  organization  of  the  artillery:  purpose  and  considerations  in  the  put- 
ting together  of  all  parts  of  artillery  material,  both  in  tactical  and  administra- 
tive respects,  with  liistorieal  mention  of  tho  diversities  of  practice  of  other 
Powers.  . 

3.  The  use  of  artillery  in  the  field.  Marching  and  tactical  movements. 
Taking  up  position.  Tho  engagement  itself  and  conduct  in  some  particular 
cases ; for  example,  in  defile  fighting,  in  entrenchments,  passage  of  rivers,  Ac. 

3.  Use  of  artillery  in  sieges: — 

a.  For  Attack. 

Planning  and  throwing  up  the  batteries.  Preparation  and  use  of  the  differ- 
ent kinds  of  materials  of  construction.  Different  sorts  of  batteries.  Methods 
of  construction.  Repairing  of  damaged  batteries,  and  the  calculation  generally 
of  all  the  materials  necessaiy  for  constructing  them. 

Purpose  and  equipment  of  besieging  batteries,  with  the  preparations,  special 
and  general,  for  a regular  attack. 

Proceedings  in  the  regular  attack,  and  thoir  modifications  in  irregular  sorts 
of  attack,  occasioned  by  the  situation  of  tho  fortress  with  reference  to  the  sur- 
rounding ground,  or  by  the  special  nature  of  tho  defenses. 

Proceedings  after  capture,  and  when  tho  Bicgo  is  raised. 

b.  For  Defense. 

Tlie  equipment  of  the  fortress.  Determination  of  its  artillery.  Preparations 
in  the  fortress  when  it  is  declared  in  a state  of  siege.  Conduct  of  tho  artillery 
in  the  regular  attack,  and  against  irregular  modes  of  attack,  as  well  as  in 
particular  cases,  such  as  when  in  detached  isolated  works,  when  the  place  is 
relieved,  or  when  the  garrison  fight  its  way  out 

C.  IX  THE  THIRD  CTETUS. 

In  the  artillery  course  of  the  first  and  second  ccctus,  the  students  have  gained 
a general  knowledge  of  the  materials  of  artillery,  as  well  as  its  organization 
and  uso  as  an  Arm ; but  tho  lectures  were  for  the  most  port  limited  to  what 
was  of  the  greatest  immediate  consequence,  viz,  the  description  of  tho  actual 
condition  and  relations  of  tho  Prussian  artillery. 

The  object  of  tho  Instruction  given  in  the  third  coetus  la,  on  tho  one  hand,  to 
expose  the  scientific  laws  of  artillery  and  its  various  parts,  and,  on  the  other,  to 
track  the  historical  development  of  tho  Arm,  so  as  by  this  means,  and  by  con- 
sideration of  the  constitution  of  foreign  artilleries,  to  extend  tire  views  of  the 
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students  beyond  our  own  practice,  thus  to  form  their  judgment,  and  induce 
them  to  tii ink  and  contrive  for  themselves. 

In  the  comparison  of  our  own  and  foreign  existing  systems  with  the  results  of 
scientific  considerations,  the  teacher  should  proceed  with  caution,  and  not  raise 
in  the  young  men  the  inclination  to  or  the  habit  of  crude  and  officious  criticism. 
Investigation  of  things  as  they  exist  must,  therefore,  not  confine  itself  to  the 
mere  search  after  defects ; it  can  be  only  profitable  when  employed  to  test  our 
own  powers  at  improvements,  and  to  discern  thereby  the  difficulties  and  impedi- 
ments that  accompany  them  The  value  which  speculative  reasoning  has  for 
the  purposes  of  the  artillery  ought  to  be  properly  esteemed  by  the  students,  but, 
in  face  of  the  results  of  experience,  not  be  estimated  too  highly ; and  in  the 
comparison  of  different  artilleries  one  with  another,  the  influence  must  not  be 
overlooked  which  the  peculiarities  and  tho  history  of  a country  ever  exert  on 
its  institutions. 

The  final  aim  of  the  artillery  instruction  in  the  third  coetus  roust  be  a higher 
degree  of  preparation  for  the  future  practical  ability  of  the  students.  As  re- 
gards the  material  portion  of  the  artillery,  tho  studonts  are  to  acquire  a general 
knowledge  of  tho  construction,  fabrication,  and  proving  of  tho  mathicl,  and  for 
the  tactical  part,  it  is  above  all  things  to  be  made  on  object  that  they  be  made  * 
capable,  by  the  instruction  given  them,  of  greater  dexterity  and  confidence  in 
dealing  with  special  cases  in  the  field  or  in  siege  operations. 

The  instruction  commences  with : — 

1.  Organization  of  tho  artillery  service.  The  general  relations  of  the  artillery 
service  are  to  be  explained  according  to  its  different  purposes,  as  an  arm  both 
in  technical  and  administrative  respects,  then  the  principles  for  the  organization 
of  the  service  and  of  its  separate  portions  in  peace  and  war  are  to  be  developed, 

&ud  comparison  made  with  those  carried  out  iu  the  principal  foreign  artilleries. 

At  the  some  time,  on  the  one  hand,  more  details  are  to  be  gone  into  on  the 
different  branches  of  the  artillery  service  (field,  siege,  fortress,  and  coast  artil- 
lery, tho  technical  and  the  administrative  branches,)  than  was  done  in  tho 
second  ccctus;  and  on  tho  other,  those  considerations  must  be  kept  sight  of  in 
which  the  artillery  appears  as  a portion  of  a greater  whole,  as  in  its  relation  to 
the  Army  and  to  the  Slate. 

2.  Artillery,  regarded  as  an  arm.  Since  the  elementary  rules  for  the  use  of 
artilleiy  in  war  havo  been  given  already  in  the  second  ccctus  it  will  be  the  ob- 
ject in  the  third  ccetus,  first,  to  develop  the  principles  of  artillery  tactics  in  the 
field,  and  in  sieges,  from  an  extended  point  of  view,  and  then  to  apply  the  rules 
for  the  movements,  placing  in  position  and  fighting  of  the  artillery  to  the  bodies 
now  actually  used  in  war,  and  to  examine  the  great  questions  that  may  hence 
arise.  For  the  field  artillery,  the  tactics  of  single  batteries  and  of  masses  of 
artillery  and  the  collective  relations  of  tho  artillery  of  a corps  darmee  and  of 
an  army,  must  be  shown.  For  sieges  there  will  be  less  occasion  to  treat  of  the 
separate  moans  of  defense  by  artillery  than  of  the  various  combinations  under 
different  circumstances,  of  its  diversified  applications. 

To  give  this  instruction  its  most  practical  tendency,  historical  examples  of 
battles  are  to  bo  taken,  and  not  merely  their  results  adduced,  but  the  circum- 
stances gone  through  in  detail.  These  are  to  be  compared  with  the  rules  pre- 
viously given,  and  the  causes  and  effects  of  any  discrepancies,  os  far  as  practi- 
cable, and  with  caution,  explained. 


Digitized  by  Google 


ARTILLERY  AND  ENGINEERS’  SCHOOL  AT  BERLIN. 

Themes  are  then  given  out  of  campaigns  and  sieges,  in  working  which  the 
students  are  to  show  applications  of  tactical  rules  under  given  circumstances. 

As  regards  the  preparation  for  the  field  and  the  conduct  in  marches,  quarters, 
camps,  or  bivouacs,  what  was  necessary  has  already  been  taught  in  the  second 
ccetus,  as  far  as  concerns  a corps  of  artillery  as  large  as  a battery.  In  the  third 
ccetus,  therefore,  only  more  exteusivo  and  important  relations  have  to  bo 
explained. 

Finally,  as  the  students  at  the  close  of  the  third  ccetus  are  to  enter  iinmc- 
diately  into  active  service  in  the  regiments,  it  will  be  useful  to  give  them  a gen* 
oral  view  of  artillery  duties  in  time  of  peace,  of  which  no  mention  was  made  in 
the  first  and  second  ccetus,  and  to  show  the  principles  on  which  they  rest. 
Further,  the  education  of  the  men,  the  selection,  management,  and  care  of  the 
artillery  horses,  instruction  in  riding  and  driving,  the  various  exercises  in 
serving  and  moving  tho  guns,  artillery  practice,  the  different  fatigue  duties, 
conduct  in  manoeuvres,  detachments,  Ac.,  ore  to  be  particularly  explained. 

3.  Artillery  in  a technical  and  administrative  point  of  view.  In  the  instruc- 
tion given  in  the  first  and  second  ccetus,  a descriptive  notice  only  was  given,  as 
regards  artillery  material,  of  the  arrangement  and  effect  of  what  actually  exists; 
and  the  reasons  for  this  arrangement  were  added  only  so  far  as  was  necessary 
for  this  principal  object. 

In  the  third  ccetus  the  pupils  are  to  learn  by  the  inductive  process  how,  ac- 
cording to  existing  principles  of  natural  science  and  of  tactics,  with  the  known 
mathematical  and  technical  aids,  artillery  material  must  bo  contracted,  inanu-  . 
factured,  and  proved,  so  as  to  obtain  the  desired  end  in  the  highest  degree ; and 
then  our  existing  material  and  that  of  other  countries  are  to  be  compared  in  the 
manner  above  stated  with  the  results  thus  obtained. 

To  this  end,  in  the  lectures,  first,  the  necessary  explanations  of  artillery  re- 
quirements are  to  bo  brought  forward  from  the  doctrine  of  mechanics ; after 
that  tli©  fabrication,  proving,  and  action  of  gunpowder  are  to  be  introduced; 
and  finally,  the  construction,  fabrication,  and  examination  of  cannon,  carriages, 
and  ammunition  of  the  artillery  and  of  small-arms. 

Of  course  the  details  of  powder-mills,  of  cannon  foundries,  of  artillery  work- 
shops, of  laboratories  and  small-arms  manufactories,  are  here  to  be  explained. 

The  action  of  projectiles  and  the  mode  of  applying  it,  are  to  be  scientifically 
explained,  by  the  aid  of  the  parabolic  and  projectile  theory,  as  well  as  the 
principles  upon  which  artillery  experiments  are  to  bo  conducted. 

Finally,  the  principles  of  the  management  of  tho  artillery  material  in  the 
artillery  dvpots  are  to  be  explained. 

4.  The  course  of  instruction  will  be  closed  by  an  historical  description  of  the 
progress  of  artillery,  and  by  an  historical  review  of  its  literature. 

D.  GENERAL  DISTRIBUTION  OF  THE  TIME. 

The  total  number  of  hours  is,  according  to  the  constitution  of  the  school — 

For  the  first  ccetus,  35  weeks  of  4 houra  = 140  hours. 

44  second  11  35  44  3 “ = 105  44 

“ third  44  35  44  8 44  = 280  44 

The  exact  number  of  hours  dedicated  to  each  division  must  be  stated  by  the 
teacher  in  the  first  instance  in  bis  special  plan  for  lessons,  as  they  in  part  depend 
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upon  his  general  experience.  But,  At  all  events^  all  the  a boro-eta  ted  subject* 
for  the  first  ccetus  must  be  taught  in  the  prescribed  periods. 

The  lecture  in  the  first  ccetus  must  by  no  means  be  a mere  mechanical  prepa- 
ration for  the  Officer' $ examination ; even  here  tho  understanding  of  the  pupil 
is  not  to  remain  unoccupied,  though  the  memory  is  to  be  had  recourse  to  in  a 
very  high  dogreo,  and  the  historical  form,  tliat  is,  description  of  objects  as  they 
are,  predominates. 

The  principles  of  the  arrangements  can  only  be  taken  up  In  their  chief 
features,  (portly  because)  time  will  not  allow  a farther  advance,  and  partly 
because  the  progress  of  the  students  in  the  other  studies  is  not  yet  sufficiently 
forward. 

In  the  second  ccetus  the  advantage  has  been  obtained  that  the  students  have 
gained  a knowledge  of  the  entire  material  of  artillery  in  its  various  relations, 
and  the  lecture  gives,  therefore,  an  introduction  to  the  use  of  artillery  in  the 
field  and  in  sieges ; and  with  special  regard  to  a fundamental  knowledge  of  the 
details,  and  with  the  view  to  what  is  necessary  to  complete  the  Engineer  pupil 
and  make  an  efficient  preparation  of  the  Artillerist  for  the  third  cactus,  aims  at 
a somewhat  more  scientific  treatment,  without  going  into  tho  full  comprehen- 
sive details  reserved  for  the  latter  student.  For  tho  same  reason,  this  portion 
of  the  lectures  is  confined  nearly  throughout  to  the  explanation  of  existing 
conditions  of  our  artillery,  and  only  where  the  necessities  of  the  Engineer 
student  may  demand  it,  can  mention  be  mode  of  the  earlier  material,  or  of  tho 
most  important  matters  of  foreign  artilleries. 

The  instruction,  therefore,  of  the  first  and  second  ccetus  is  directed  more  to 
the  general  and  historical,  that  of  the  third  ccetus,  more  to  tho  special  and 
scientific  culture  of  the  student ; the  materials  were  there  collected  which  are 
hero  to  bo  worked  up. 

From  this  general  point  of  view  proceed  also  the  methods  which  are  to  bo 
observed  by  tho  teachers  in  each  ccetus. 

The  principal  point  to  be  kept  hold  of  in  all  three  ccetus  is,  that  everything 
tliat  can  be  shown  the  students,  or  which  they  can  learn  by  their  own  manipu- 
lation, should  be  brought  visibly  before  them,  and  os  far  as  time  and  circum- 
stances permit,  should  be  actually  put  in  practice.  The  material  objects,  in 
their  actual  state  for  use,  must  as  often  as  possible  be  shown  and  explained,  for 
which  the  Practical  Exercises  offer  the  best  opportunity  to  which  reference  is 
here  therefore  made. 

After  these,  a collection  of  models,  diagrams,  tables,  and  literary  notices  aro 
necessary,  which  may  be  partly  used  for  immediate  instruction  in  the  class,  and 
partly  furnished  the  pupils  as  a necessary  and  time-saving  aid  to  the  memory. 

Deficiencies  in  these  aids  to  the  lectures  are  to  be  laid  before  tho  Direction 
and  Board  of  Studies  by  the  teacher,  and  supplied  as  far  as  the  existing  means 
allow. 

Those  cases  in  which  the  proceedings  are  fixed  by  certain  regulations  require 
special  mention ; for  instance,  the  transport  of  powder,  examination  of  cannon, 
drills,  harnessing  pf  horses,  stable  and  camp  service,  Ac. 

All  these  regulations  are  grounded  on  certain  principles,  from  which  no  devia- 
tion can  take  place  without  evil.  The  method  of  drawing  them  up  is,  however, 
variable,  on  which  times  and  circumstances,  and  even  the  views  of  the  superior 
uithorities,  have  influence. 
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II  in,  therefore,  highly  necessary  that  in  this  respect  the  essential  be  carefully 
in  the  instruction  separated  from  the  occidental,  and  by  omitting  the  latter,  not 
only  gain  time,  but  hinder  that  the  students  accustom  thcmselvos  in  a slovenly 
manner  to  look  only  to  forms,  and  to  seek  in  them  the  true  being  and  life  of 
artillery. 

A true  exposition  of  the  principles  on  which  these  regulations  rest  ought  not 
to  be  omitted  from  tho  lectures.  They  will  suffice  to  prepare  the  students  to 
act  correctly  in  every  case  that  occurs,  for  which  actual  service  gives  them, 
moreover,  the  separate  instruction.  The  more  completely  the  teacher  keeps 
this  point  in  view  the  less  need  ho  fear  to  form  his  pupils  to  immature  critics, 
since  the  well-informed  officer  a-ill  more  easily  enter  into  the  spirit  of  each  such 
regulation,  and  more  exactly  carry  it  into  execution  for  tho  benefit  of  the 
service,  than  he  who  has  been  accustomed  to  keep  without  reflection  only  to 
the  dcud  letter;  this,  in  the  varied  phases  of  practical  life,  will  often  enougli 
leave  him  without  guidance,  unless  he  knows  how  to  find  it  within  himselC 

As  amongst  tho  many  existing  class  and  hand-books  for  the  artillery,  none  is 
entirely  adapted  to  form  a basis  for  tho  lectures,  the  formation  of  a special  plan 
of  lectures  for  each  coetus  is  indispensable,  that  the  lecturer  may  linvo  a defined 
path,  and  the  studeuts  an  assistance  in  their  repetitions. 

II.  GENERAL  AND  SPECIAL  ENGINEERING  IN  THE  FIRST  AND  SECOND  CIETLR 

The  lecture  commences  with  tho  first  principles  of  fortification,  supposes  no 
previous  knowledge,  and  comprises — 

(a.)  Field  fortification,  attack  and  defense  of  a redoubt,  communication  in  the 
field,  and, 

(6.)  Permanent  fortification,  the  art  of  besieging,  with  tho  example  of  a siego 
that  has  actually  taken  place. 

In  the  first  ccetus  it  must  bo  so  far  carried  out  that  tho  pupil  is  capable  of 
passing  his  Officer's  examination  according  to  the  regulation  of  the  26th  March, 
1846.  In  tiie  second  cactus  tho  general  knowledge  of  field  and  permanent  forti- 
fication acquired  in  the  first  is  carried  on  in  such  a degree  as  both  Artillery  and 
Engineer  officers  require  to  form  a good  foundation  for  tho  particular  professional 
study  of  both  arms  in  tho  third  cactus. 

In  the  formation  of  tho  special  plan  of  the  lecture  the  instruction-regulations 
for  artillery  and  exclusive  engineering  in  the  third  cactus  are  to  be  kept  in  view, 
so  as  to  prepare  for  theso  subjects  by  the  nature  and  the  method  of  tho 
instruction. 

The  principal  contents  of  the  lecture  are — 

A.  IN  TnB  FIRST  CtETtJS. 
a.  b I Field  Fortification. 

A correct  description  of  tho  profile,  the  ground  plan,  the  technical  obstacles 
and  modes  of  strengthening,  the  construction,  and  elementarily  also,  the  use  of 
field-works;  attack  and  defense  of  a redoubt,  and  the  military  communications 
in  the  field,  as  roads,  fords,  and  bridges. 

b.  In  Permanent  Fortification. 

Exposition  of  the  essential  principles  for  plan  and  profile : acquaintance  with 
the  parts  of  a bastioned  fortress  witli  the  outworks ; special  acquaintance  with 
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a work  on  Vauban’s  first  system,  and  its  improvements  by  Cormontaigne. 
Knowledge  of  the  characteristics  of  the  Italian,  Dutch,  and  French  fortification, 
of  the  ideas  of  Rimplor  and  Montalembert,  as  well  as  of  the  latest  fortifications 
in  Prussia ; lastly,  a knowledge  of  sieges  as  regards  a regular  attack  and  defena& 
The  art  of  construction  i9  taught  to  the  Engineers  in  the  third  coetus. 

B.  IN  TUB  SECOND  CCETU8. 

Applied  art  of  fortification,  and,  namely,  attack  and  defense  of  the  various 
sorts  of  field*works,  castrametation,  permanent  fortification,  provisional  fortifica- 
tion, and  sieges.  At  their  proper  places,  are  to  bo  introduced  the  precepts  of 
military  constructions  which  are  suitable  alike  to  the  Artillerist  and  the  Engi- 
neer, as  well  as  the  conduct  of  infantry  and  cavalry,  and  the  duty  of  the  En- 
gineers in  sieges. 

Distribution  of  Time. 

The  first  coetus  receives  four,  the  second  three  hours  weekly;  therefore,  in 
thirty-five  weeks,  the  first  140,  the  second  105  hours.  The  number  of  hours 
which  are  to  be  dedicated  to  each  portion  will  be  indicated  by  tho  teacher  in  his 
special  plan  of  the  lectures,  as  it  in  part  depends  upon  his  experiences.  All  tho 
above-named  subjects  must,  however,  be  gone  through  within  the  prescribed 
period. 

Before  every  principal  division  of  the  lectures,  a general  statement  of  its  pur- 
port and  essential  principles  is  given  ; then  follows  a short  historical  exposition 
which  is  to  explain  the  connection,  tho  employment,  and  the  thence  arising 
conditions  of  the  Bubject  under  consideration  in  refereneo  to  the  other  parts  of 
the  art  of  war. 

The  precepts  hence  deducible  on  the  form  of  the  parts  of  a fortification,  and 
on  tho  subsisting  relations  of  fighting,  are  to  form  tho  latest  and  principal  por- 
tion of  each  lecture. 

The  lecture  is  to  be  given  in  detail  in  such  a manner,  that  its  precepts  may 
bo  deduced  from  one  another  in  a way  suited  to  the  powers  of  perception  of  tho 
pupils,  and  their  mental  powers  accustomed  to  tho  carrying  out  of  principles, 
rather  than  to  a blind  adherence  to  absolute  regulations.  To  avoid  repetition, 
the  details  of  those  doctrines  which  belong  to  different  places  are  to  be  given 
only  once,  namely,  where  they  are  first  required ; and  afterwards  reference  only 
made  to  them. 

The  military  element,  os  indispensable  both  for  the  Artillerist  and  Engineer 
alike,  is  to  bo  kept  continually  in  view. 

As  regards  the  principal  divisions,  oral  repetitions  may  be  made  from  time  to 
time  for  greater  clearness ; and,  since  individual  and  continued  attention  and  self- 
reflection alone  render  a well-grounded  progress  in  the  student  possible,  written 
themes,  besides  those  prescribed,  are  particularly  recommended.  It  will  not  be 
necessary  to  submit  each  individual  essay  to  a separate  correction,  but  the 
teacher  may  content  himself  each  time  with  giving  a general  view  of  important 
defects  in  the  treatment  of  the  subject,  and  then  reading  aloud  one  or  more  of 
the  essays  that  have  best  succeeded,  and  showing  by  their  analysis  how  the 
subject  could  be  best  treated. 

In  both  ccptns,  the  existing  models  and  full  sized  drawings  in  the  school,  as 
also  tho  models  in  the  arsenal,  and  for  the  second  ca*tus  more  especially  the 
models  of  fortresses  in  the  model-house,  are  to  be  used. 
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The  means  employed  to  complete  the  instruction  in  both  ccetua,  are  fortifica- 
tion drawing,  practical  exorcise  in  field-works,  and  an  inspection  of  the  fortress 
of  Spandau. 

The  lectures  are  given  without  any  fixed  hand-book,  from  manuscript  drafts 
or  notes. 

III.  EXCLUSIVE  ENGINEERING  IN  THE  THIRD  CGBTUS. 

The  instruction  in  General  Engineering  in  the  first  Coetus  was  intended  to 
teach  the  Artillerist  and  Engineer  so  much  of  the  art  of  fortification,  of  sieges, 
and  of  field-works  as  is  requisite  for  officers  of  every  arm,  and  is  necessary  for 
the  students  to  pass  their  Officer's  examination. 

In  the  second  coetus  this  instruction  was  enlarged,  and  connected  with  its  ap- 
plication to  field  and  permanent  fortification,  to  such  extent  as  the  kindred 
arms  of  the  artillery  and  engineer  corps  required  equally  to  know,  that  they 
may  execute  effectually  their  separate  duties  in  fortification  and  sieges. 

The  instruction  in  Exclusive  Engineering  in  the  third  coetus  is,  however,  in- 
tended solely  for  Engineers,  as  it  teaches  only  professional  matters  which  the 
engineer  shares  with  no  other  arm  of  the  service ; while,  on  the  other  hand,  the 
Artillerist  receives  a special  instruction  in  those  branches  which  are  only  neces- 
sary for  the  artillery  officer. 

Since  the  lectures  would  receive  a too  great  and  heterogeneous  extension,  if 
to  them  were  to  be  added  that  portion  of  hydraulics  which  the  engineer  officer 
ought  to  know,  without  being  immediately  connected  with  his  military  con- 
structions, and  if  further,  civil  architecture  applied  to  military  buildings  was 
touched  on,  these  subjects  will  be  taught  contemporaneously  in  the  third  coetus 
by  special  instructors,  and  are  therefore  in  the  lectures  on  Exclusive  Engineer- 
ing not  to  pass  the  limits  of  that  instruction.  Their  respective  teachers  must 
receive  reciprocally  special  information  of  each  other’s  plan  of  lectures,  and  give 
mutual  help  by  communications  and  inquiries  where  the  studies  might  come 
into  collision. 

The  teacher  of  the  Exclusive  Engineer  class  must  learn  the  extent  of  those 
subjects  of  instruction  which  have  been  already  treated  in  the  lectures  on 
8pocial  Engineering  in  the  second  coetus,  and  not  only  by  inspection  of  the 
programme,  but  by  personal  consultation  with  their  respective  teachers. 

In  more  remote  relation,  the  instruction  connects  itself  with  the  earlier  lec- 
tures on  artillery,  tactics,  history  of  the  art  of  war,  mathematics,  physics,  chem- 
istry, and  the  exercises  in  plan-drawing  and  surveying.  The  special  programmes 
of  instruction  of  these  brauches  of  study  are  also  to  bo  taken  notice  of  by  the 
teacher,  that  nothing  may  be  twice  taught,  and  that  where  the  use  of  doctrines 
from  those  studies  is  necessary,  ho  may  merely  refer  to  them  historically. 

This  instruction  comprises,  after  an  introduction,  the  following  principal 
divisions. 

1.  The  application  of  the  rules  for  sieges  already  given  to  particular  cases, 
with  a general  regard  to  the  ground,  more  especially  of  irregular  fortresses, 
shown  by  various  remarkablo  sieges. 

2.  A theory  of  construction  ns  auxiliary  scienco  in  the  execution  of  engineer- 
ing works  for  flold  or  permanent  fortification,  and  in  tho  execution  of  military 
constructions : building  materials,  modes  of  building,  and  the  application  of 
both  for  given  purposes. 
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To  this  part  belong — 

a.  A knowledge  of  the  different  building  materials  from  the  animal,  vegeta- 
ble, and  mineral  kingdoms;  their  production  and  preparation  for  various  build- 
ing purposes,  and  the  data,  so  important  in  practice,  regarding  their  durability 
and  mode  of  employment. 

4.  The  theory  of  the  use  and  combination  of  these  building  materials  for  con- 
structive purposes,  and  of  the  building  of  separate  portions  of  an  edifice. 

c.  The  foundations  of  buildings  and  the  means  of  improving  the  foundation 
bottoms. 

d.  Construction  of  ordinary  buildings,  as  inclosurcs,  inclined  or  unloaded 
revetments,  loopholed  walls,  barracks  and  hospitals,  dwelling  and  guard-houses, 
military  prisons,  stables,  magazines,  such  as  arsenals,  wagon  sheds,  provision 
stores,  bakeries,  powder  magazines,  laboratories,  communications,  mines,  weirs 
and  stop-sluices,  ico-breakera,  Ac. 

t.  Principles  of  machinery,  with  explanations  of  the  forces  necessary  to  move 
machines,  with  notice  of  the  most  common  for  raising  and  moving  weights,  for 
pumping,  draining,  dredging,  Ac. 

3.  The  art,  to  apply  the  knowledge  gained  by  tho  foregoing  lectures  by  means 
of  projocts  for  certain  special  purposes,  and  under  given  circumstances  of  ground, 
sucli  os  his  service  may  require  of  an  Engineer  Officer.  The  application  of  field 
fortification  to  given  portions  of  ground  is  alono  excepted,  since  the  teacher  of 
applied  Fortification-drawing  has  this  especially  assigned  to  him,  who  still  is 
only  to  give  out  his  projects  in  unison  with  tho  teacher  of  Exclusive  Engi- 
neering. 

There  belongs  to  this  part — 

a.  The  method  of  preparing  plans  and  estimates  of  buildings,  in  tho  manner 
treated  of  under  2,  at  (c)  and  (d,)  illustrated  by  frequent  practice  in  making  out 
such  plana 

4.  Practice  in  plans  for  special  objects  and  given  ground,  which  latter  is  to  be 
chosen  in  tho  neighborhood  of  tho  fortress  of  Spandau. 

c.  Instructions  generally  conceived  on  tho  duties  in  a fortress  of  an  Officer  of 
Engineers,  and  on  the  practice  of  building  in  Prussian  fortresses. 

d.  As  appendix,  notices  on  the  formation  and  preservation  of  hedges,  and 
plantations  of  shrubs  and  trees. 

The  time  fixed  for  this  instruction  amounts  in  thirty-five  weeks,  at  ten  hours 
each,  to  350  hours,  which,  according  to  tho  importance  of  the  different  sections, 
may,  as  a general  rule,  be  appropriated  as  follows: — 

Introduction  and  details  of  tiro  first  principal  section,  about  20  hours. 
Theory  of  building,  namely ; the  lectures  on  materials  and 


their  use, ]40  “ 

Lectures  on  constructions, 80  “ 

Lectures  on  machinery, 30  “ 

Details  of  tiro  third  principal  section, 80  “ 

Total, 350  “ 


Tlie  more  particular  distribution  of  this  general  division  of  time  is  matter  of 
the  special  lesson  plan,  and  it  only  remains  to  be  observed,  that  with  the  ap- 
proval of  the  Director,  some  afternoons  are  to  be  taken  for  viewing  the  most  re- 
markable buildings  in  Berlin  and  neighborhood ; and  in  conjunction  with  tho 
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teacher  of  appliod  Fortification-drawing,  throe  day  a aro  to  be  rot  apart  for  a 
recognizance  of  the  works  of  the  fortress  of  Spandau,  relative  to  tho  projects 
of  fortifications  mentioned  under  3 at  (5.) 

Tho  two  first  sections  of  this  instruction,  namely,  the  continuation  of  the  in- 
struction on  sieges,  and  the  theory  of  construction,  keep  their  placo  in  tho  regu- 
lar lectures  of  tho  school,  though  naturally  they  have  an  immediate  applicability 
to  practical  service,  and  the  lectures  therefore  ought  to  be  made  his  own  by  tho 
pupil  by  frequent  exercises  and  detailed  plans. 

The  projects  for  a given  ground,  on  the  contrary,  must  be  worked  out  by  the 
pupils  in  conformity  with  tho  instruction  given,  as  much  as  possible  independ- 
ently, and  as  on  service  a young  officer  would  do  under  the  guidance  of  his 
superior.  The  drawings  need  not  be  entirely  shaded,  but  may  bo  partially  exe- 
cuted by  lines  only,  but  they  must  bo  distinct  and  doan.  Here,  os  in  Fortifioa- 
tion-drawing,  the  proscriptions  of  the  Engineer  regulation  of  the  25th  of  April, 
1820,  are  to  bo  observed,  a copy  of  which  is  therefore  always  present  in  tho 
drawing-room,  that  they  may  be  seen  by  each  student  Attention  is  to  bo  given 
also  to  tho  correctness  of  tho  scale,  to  correct  coloring,  entry  on  the  drawing  of 
the  date  when  done,  and  of  tho  name  as  well  as  the  rank  of  tho  student,  os 
directed  by  tho  above  regulation. 

In  the  exercises  all  propositions  for  improvements  which  vary  from  tho  modo 
of  practice  now  in  use  are  excluded. 

The  teaching  auxiliaries  are  tho  books  and  models  of  tho  school. 

IV.  HYDRAULIC  CONSTRUCTIONS  IN  THE  THIRD  CtETDS. 

The  instruction  in  hydraulics  is  to  comprehend : — 

1.  Those  general  principles  of  hydraulic  architecture  which  in  the  lectures  on 
Exclusive  Engineering  in  tho  third  ctntus  of  the  school  could  not  bo  specially 
explained  without  extending  them  too  for,  and  therefore  were  thero  taken  for 
granted. 

2.  8ueh  hydraulic  works,  as  do  not  immediately  come  within  tho  scope  of 
military  buildings,  and  therefore  could  not  be  included  in  a lecture  on  Exclusive 
Engineering,  but  which  on  account  of  their  connection  with  the  profession  of 
an  Engineer  Officer  in  general,  independently  of  military  construction  proper, 
onght  to  be  known  by  him  in  their  most  important  principles. 

Since  in  tho  instruction  in  engineering  in  the  third  cuctus,  opportunities 
ofTer  for  projects  of  fortification,  with  application  of  tho  theoretical  principles 
given  abovo  (at  1,)  tho  exercise  problems  for  the  instruction  in  hydraulic 
architecture  need  only  extend  to  those  hydraulic  works  (at  2,)  not  referring  to 
fortification. 

The  instruction  is  in  immediate  connection  with  tho  lectures  on  mathematics, 
physics,  and  exclusive  engineering,  tho  last  of  which  will  bo  lectured  on  at  the 
same  time  as  hydraulics ; tho  lectures  on  physics  and  that  portion  of  mathe- 
matics which  is  here  necessary,  with  the  exception  of  hydraulics,  have  been 
already  treated  in  tho  first  ccctus.  In  arranging  the  plan  of  tho  locturca,  and  in 
carrying  it  out,  tho  plans  for  those  sciences  must  be  considered,  and  conferences 
held  with  tho  teachers  it  may  concern,  to  prevent  tho  frequent  repetition  of  tho 
same  subject 

The  entire  number  of  noura  is  seventy,  two  of  which  are  given  weekly, 
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which,  that  they  may  (all  in  at  the  same  time  with  the  lectures  on  exclusive 

engineering,  are  thus  distributed : — 

1.  Introduction  and  laws  of  the  motion  of  water  in  open  channels  and  Hours. 


pipes,  wells,  suction  and  forcing  pumps,  about. . . ./ 5 

2.  Motion  of  water  in  streams,  hydrometrical  measurements, 3 

3.  Regulation  of  streams  by  dams,  cuttings,  4c.,  explanation  of  ice- 

(loots,  and  of  the  means  to  prevent  their  destructive  power, 5 

4.  Execution  and  construction  of  these  works  and  of  securing  the  banks 

by  dikes,  packing,  and  weirs, 14 

5.  Historical  description  of  the  works  for  internal  navigation,  canals, 

sluices,  towing-paths,  4c., 4 

6.  Draining  and  irrigation  works,  inundations, 4 

7.  Harbors,  moles,  sands,  lighthouses,  roadsteads,  4c., 6 

8.  The  principles  of  foundations  under  water,  with  accompanying  notice 

of  tho  usual  pile  and  scoop  machines, 12 

9.  The  geuenil  principles  of  bridge  building;  historical  relation  of  the 

most  remarkable  works  executed  of  this  kind, 17 

Total, .. 70 


To  make  tho  lecture  plainer,  and  to  exercise  the  student  in  comprehending 
existing  hydraulic  buildings,  eight  afternoons,  at  tho  choice  of  the  teacher,  after 
a previous  consultation  with  the  director,  are  to  be  appropriated  to  the  inspec- 
tion and  drawing  of  hydraulic  constructions,  at  Berlin,  namely,  the  sluices  aud 
mills. 

Although  this  instruction  embraces  a large  field  in  a very  short  period,  it 
must  not  be  extended  over  too  many  objects,  but  rather  to  be  confined  to  what  is 
indispensable  to  the  practical  use  of  tho  engineer;  the  matter  of  these,  however, 
to  be  treated  fundamentally  and  thoroughly,  and  all  superficiality  be  avoided. 

The  lectures  are  to  be  given  from  private  notes,  without  any  prescribed 
hand-book. 


V.  TACTICS. 

In  the  First  Ccetus. 

The  Students  of  the  first  coetus  are  to  receive  a thorough  instruction  in  ele- 
mentary tactics,  and  the  employment  of  the  different  arms,  both  separately  aud 
united.  The  object  is  not  merely  that  they  may  pass  tho  Officer's  examination, 
but  that  they  may  gain  true  general  ideas  on  these  subjects,  which  ought  not  to 
be  strange  to  a well-informed  officer  of  any  arm.  A frequent  illustration  of  tho 
lectures  delivered,  by  examples  and  problems  for  actual  ground,  is  particularly 
recommended. 

Lectures  on  tactics  are  closely  connected  with  those  on  artillery,  fortification, 
rules  of  tho  service ; and  in  certain  respects  tho  lectures  on  plan-drawing  and 
veterinary  art,  as  well  as  practical  exercises  in  surveying. 

More  especially — 

a.  In  artillery:  Construction  of  cannon,  of  small-arms  and  side-arms,  choice 
and  training  of  horses  for  artillery  service:  organization  of  tho  artillery;  regu- 
lation for  the  artillery  on  march  and  in  camp;  use  of  artillery  in  the  field,  as 
regards  the  specialties  of  its  position,  movement,  and  mode  of  fighting.  The 
use  of  artillery  in  general,  in  attack  and  defense)  with  tho  use  of  the  reserve 
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artillery  in  more  important  battles,  in  village  skirmishes,  passage  of  rivers  and 
defiles,  and  field  fortifications,  belongs  to  the  lectures  on  artillery,  but  only  in 
the  second  coetus ; these  subjects  are  therefore  to  be  treated  historically  with 
tactics,  as  far  as  knowledge  of  them  is  required  for  the  Officer's  examination. 
As  a general  principle,  however,  all  the  relations  of  detail  in  the  Constitution  or 
the  specialties  of  artillery  are  to  be  treated  in  the  lectures  on  that  science ; in 
the  tactics,  on  the  contrary,  only  the  more  general  relations  which  concern  all 
the  arms  of  the  service,  and  where  tho  artillery  acts  in  union  with  infantry  and 
cavalry. 

b.  In  Fortification;  the  designing  and  construction  of  field-works  and  all 
means  of  obstruction.  The  manner  in  which  ground  in  general,  and  tho  given 
position  in  particular,  is  to  be  used  for  the  throwing  up  field-works.  Attack 
and  defense  of  field-works.  Complete  exposition  of  the  art  of  sieges. 

e.  Veterinary  art  Natural  history,  physiology,  and  general  nourishment  of 
the  horse. 

d.  Plan-drawing  and  surveying.  Everything  that  is  to  be  said  on  the  general 
physical  laws  of  the  form  of  tho  earth’s  surface,  and  specially  on  a knowledge 
of  topography  and  its  representation. 

e.  Rules  of  the  service.  A knowledge  of  military  style.  Discipline  in  all  its 
various  branches.  The  internal  service  on  detachments,  convoys,  and  separate 
commands,  and  some  historical  remarks  on  the  provisioning  of  an  army. 

The  lectures  embrace  the  following  principal  sections: — 

1.  Introduction.  General  ideas  of  war.  War  materials.  Aim  of  war.  Con- 
duct of  war.  Tactics  and  strategy.  Army  organisation. 

2.  Organization  of  tho  Prussian  army.  Raising  and  equipping  the  troops. 
Formation  and  strength.  Replacing  of  men  and  materials.  Supplies. 

3.  Special  ideas  of  tactics.  Forming,  changing  position,  and  combat.  Close 
and  open  fighting ; distant  and  near  fighting.  Offensive  and  defensive.  The 
enemy.  The  ground.  Characteristics  of  tho  different  sorts  of  troops.  A short 
sketch  of  the  development  of  tactics  up  to  their  present  state. 

4.  The  proscribed  tactics  of  the  infantry,  cavalry,  and  artillery  according  to 
the  Prussian  regulations. 

6.  Ideas  on  the  combination  of  tho  three  Arms  and  order  of  battle. 

6.  Influence  of  ground  on  the  use  of  troops.  Classification  of  ground  and 
cognizance  of  the  individual  objects  on  it. 

7.  Occupation,  attack,  and  defense  of  objects  on  the  ground,  as  heights, 
valleys,  woods,  river  lines,  farm-buildings,  inhabited  places,  defiles,  bridges,  dykes. 

8.  Security  of  troops  on  a march.  Service  of  advanced  posts.  Reconnais- 
sances. Special  duties  for  detachments,  as  escorting  convoys  in  our  own  or 
enemy’s  country;  foraging,  surprises,  ambuscades,  covering  of  works  in  tho 
field.  In  conclusion,  some  remarks  on  partizan  warfare. 

The  total  number  of  hours  comprises,  according  to  the  regulation,  in  thirty- 
five  weeks  at  four  hours  each,  140  hours,  of  which  aro  to  bo  employed: — 


For  tho  first  and  socond  principal  sections  about 15  hours. 

11  third  “ “ 20  “ 

“ fourth  “ *»  40  “ 

44  fifth  and  sixth  “ 44  15  “ 

u seventh  . “ 41  25  44 

41  eighth  44  44  ..  2 5 44 

Total, 140  41 
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The  lectures  on  tactigs  furnish  the  student  with  the  positive  knowledge  that 
is  necessary  as  a general  basis ; but  further  care  is  particularly  taken  that  by 
the  application  of  the  problems  put  before  the  students  their  knowledge  is  not 
made  up  of  mere  dead  knowledge,  but  that  throughout  their  understandings  are 
exercised.  It  is,  therefore,  a special  duty  of  the  teacher  to  frame  his  lectures 
accordingly,  and  as  well  by  a development  of  the  basis  upon  which  the  organiza- 
tion, the  elementary  tactics,  and  the  art  of  war  is  founded,  as  also  by  very 
frequent  exercises  given  to  the  pupils  on  the  lectures  to  press  towards  this 
end. 

For  the  solution  of  the  tactical  problems,  a number  of  plans  of  ground  is 
necessary.  They  are  obtained  on  the  requisition  of  the  teacher  through  the 
Director. 

It  is  further  necessary  to  illustrate  the  use  of  tbo  different  troops  upon  tire 
ground  itself  as  well  for  attack  as  defense,  and  to  have  the  examples  and 
problems  given  by  the  teachers  sketched  by  the  scholars.  For  such  exercises 
four  days  of  two  or  three  hours  each  will  suffice. 

Of  the  existing  hand-books,  none  appears  perfectly  qualified  to  serve  as  a 
basis  for  instruction.  The  filling  in,  therefore,  of  a sketch  of  tiro  lectures,  and 
of  a special  plan  of  instruction,  is  indispensable  to  give  the  teacher  a fixed  basis, 
and  the  scholars  an  assistance  in  their  repetitions. 

VI.  MATHEMATIC* 

The  mathematical  lecture,  besides  its  general  tendency  to  sharpen  the  intel- 
lect, is  to  make  the  scholars  acquainted  with  all  those  theories  and  laws  which 
aro  indispensable  to  the  Artillery  aud  F.nginocr  officer  to  enable  him  to  solve 
with  certainty  and  ease  those  problems  which  so  often  meet  him  in  tho  service. 

Since  these  problems  in  part  require  tho  application  of  rules  of  the  higher 
branches  of  mathematics,  lectures  on  these  ought  not  to  be  wanting,  and  conse- 
quently the  mathematical  instruction  for  at  least  a portion  of  tho  pupils  must 
embrace  (with  few  exceptions)  the  entire  field  of  this  science. 

In  order,  however,  that  this  demand  be  accommodated  to  tho  time  at  disposal 
and  the  capabilities  of  tho  students,  the  following  rules  are  to  be  observed: — 

1.  The  students  of  the  first  cuetus  having  already  passed  their  examination 
for  Portepee  ensign,  and  the  Predicate  ziemttch  gut,  in  their  mathematical  exam- 
ination, being  requisite  for  entry  into  the  School,  it  is  to  be  presumed  that  they 
enter  with  a good  or  at  least  sufficient  preparatory  knowledge.  Still,  as  it  is 
not  to  be  expected  that  tho  necessary  requirement  in  arithmetic  and  algebra 
will  be  possessed  throughout,  the  first  part  of  the  instruction  must  be  considered 
as  tho  most  important,  and  be  given  thoroughly  and  fundamentally. 

2.  Such  portions  of  mathematics  as  are  less  necessary  for  Artillerists  and  En- 
gineers (for  instance,  astronomy  and  the  higher  geodesy,)  are  to  be  entirely 
omitted  from  the  lectures. 

3.  As  even  in  such  portions  as  fall  within  the  scope  of  the  lectures,  there  is 
much  that  can  not  be  exhausted,  therefore  all  that  belongs  solely  to  speculative 
view's,  or  possibly  only  serves  to  the  rounding  or  perfecting  a system,  must  bo 
passed  over.  Tho  instruction  in  mathematics  stands  in  near  and  frequent 
connection  with  the  lectures  on  artillery,  architecture,  mechanics,  physics, 
theory  of  surveying,  and  with  drawing  lessons,  as  well  as  with  practical 
mensuration. 
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These  belong  specially — 

a.  To  Artillery : architecture,  mechanics ; the  application  of  all  those  formulas 
which  the  mathematical  lectures  have  to  deduce  and  to  prove. 

b.  To  Physics : the  theories  of  dioptrics,  and  catoptrics,  which  the  students 
require  to  a perfect  understanding  of  tiro  construction  of  telescopes  aud  rettect- 
ing  instruments ; what  is  necessary  from  aerometry  and  aerostatics. 

e.  To  Drawing  lessons : practical  working  out  of  the  theory  of  perspection, 
and  the  construction  of  shadows. 

<L  To  the  theory  of  Surveying : a knowledge  of  all  the  instruments  requisite 
for  mensuration  and  leveling,  and  the  principal  theorems,  with  their  application 
to  cases  occurring  in  mensuration. 

The  lectures  on  mathematics  form  of  themselves  a continuous,  closely  con- 
nected wholo ; consequently,  the  same  teacher  who  gave  instruction  in  the  first 
ccetus  is  to  retain  his  pupils  in  the  second,  so  that  each  of  the  two  teachers 
commence  with  the  first  ccetus  in  alternate  years. 

For  the  third  cactus  there  will  be  a selection  made  of  those  students  who 
have  made  themselves  noticed  in  the  second  ccetus  by  distinguished  ability, 
special  application,  and  peculiar  talent  for  the  study  of  mathematics,  and  have 
thus  raised  hopes  that  they  may  be  conducted  with  success  into  the  higher 
branches  of  the  science. 

They  form  a separate  division,  whose  number  should  always  be  small  if  the 
selection  be  guided  strictly  by  the  contemplated  purpose.  AU  the  other 
students  of  the  third  ccetus  form  a second  division,  in  which  the  entire  field  of 
what  they  have  already  been  taught  in  mathematics  is  again  gone  over,  with  a 
view  to  its  application ; and  at  the  end  of  this  course  some  other  subjects  neces- 
sary to  the  Artillerist  and  Engineer  are  to  be  treated,  without,  however,  mere 
scientific  speculations. 

For  each  of  these  divisions  a separate  teacher  is  appointed. 

A.  THE  LECTURES  IX  THE  rtRST  CtETCS  EMBRACE, — 

I.  Arithmetic  and  Algebra. 

1.  Algebra,  with  sums,  differences,  products,  quotients,  wholo  numbers,  roots, 
powers  with  real  exponents  and  logarithms.  The  qualities  of  fixed  numbers, 
fractions,  decimal  and  continued  fractions.  Extraction  of  square  and  cubic 
roots  in  figures  and  lotters,  practical  use  of  logarithms. 

2.  Algebra,  equations  of  the  first  and  second  degree,  with  one  or  more  un- 
known quantities,  proportions,  and  the  higher  numerical  equations. 

3.  Arithmetical  and  geometrical  progression,  calculation  of  interest,  theory 
of  combination,  binomial  theory  for  real  exponents,  scries  for  powers  and  loga- 
rithms and  analytic  trigonometry. 

4.  Cubic  and  biquadratic  equations,  pure  equation  of  tho  nth  degree,  recipro- 
cal equations.  (4}  months.) 


II.  Plane  Geometry. 

Similarity  of  figures  formed  by  straight  linos,  their  contents.  Theory  of  the 
circle ; measurement  of  tho  circlo  and  of  its  parts.  Geometrical  analysis  and 
application  of  algebra  to  geometry.  (2+  mouths.) 
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III.  Plane  Trigonometry. 

Trigonometrical  functions  and  their  logarithms.  Calculation  of  triangles  and 
polygons,  certain  parts  being  given.  Application  to  the  circle.  (2  months.) 

B.  TIIE  LECTURES  IX  T1IE  SECOND  (XETUB  COMPRISE, — 

I.  Geometry. 

1.  Geometry  of  solids.  Place  of  lines  and  superflees  in  space.  Solid  an- 
gles, solids,  determination  of  their  superflees  aud  contents.  Applications,  with 
consideration  of  the  weights  of  material  bodies. 

2.  Solid  trigonometry,  with  its  application  to  the  superflees  of  the  earth. 

3.  The  theories  of  projection  and  co-ordinates. 

4.  Conic  sections.  (4|  months.) 

II.  Statics. — Geostatics  and  Hydrostatics. 

With  application  to  practical  cases,  namely,  determination  of  center  of  gravity 
for  ordnance  and  their  parts,  pressure  upon  supports,  rafters,  against  walls, 
dikes  and  arches ; stability,  carrying  power,  strength  as  well  as  regulation  and 
calculation  of  power  of  machines  which  arc  moved  by  animals.  (4j  months.) 

C.  THE  LECTURES  IN  THE  FIRST  SECTION  OF  THE  THIRD  COBTUS  COMPRISE, 

1.  Differential  and  integral  calculation.  (3  months.) 

2.  Higher  geometry.  (2j  months.) 

3.  Dynamics  (mechanical,)  and  hydraulics,  with  application  of  the  determina- 
tion of  the  strength,  direction,  and  distribution  of  the  recoil  upon  the  separate 
proportions  of  a piece  of  ordnance,  of  the  science  of  projectiles,  of  the  theoTy 
of  carriages,  of  the  rise  of  rockets.  (3j  months.) 

D.  THE  LECTURES  IN  THE  SECOND  DIVISION  OF  THE  THIRD  CCETU8  COMPRISE, 

1.  Repetition  of  the  most  important  results  of  the  instruction  in  the  first 
coetus  in  a series  of  exercises. 

2.  Repetition  of  the  theory  of  statics  and  solution  of  numerous  problems 
from  real  life.  (3  months.) 

3.  Dynamics  and  hydraulics  without  higher  analysis,  with  applications.  (3 
months.) 

E.  GENERAL  APPROPRIATION  OF  TIME. 

The  number  of  lessons  (hours)  amounts,  according  to  the  prescribed  plan  for 
the  first  and  second  coetus,  to  six  hours,  for  each  division  of  the  third  ccetus 
four  hours,  weekly ; if  the  course  be  taken,  after  deducting  the  holidays  and 
other  interruptions,  at  thirty-five  weeks,  then  there  will  bo  for  the  first  and 
second  coetus,  210,  and  for  each  division  of  the  third,  140  hours. 

The  number  of  hours  to  be  devoted  to  each  portion  must,  in  the  first  instance, 
be  determined  by  the  teacher  in  his  special  lecture  plan,  as  it  in  part  depends 
upon  his  previous  experience ; at  all  events,  all  the  above-named  themes  for  the 
first  coetus  must  bo  treated  in  the  stated  time.  Only  in  special  cases,  in  the 
second  and  third  coetus,  can  the  omission  or  transposition  of  one  or  the  other, 
on  reference  to  the  higher  authorities,  be  permitted. 

It  has  been  already  remarked  that  the  course  of  mathematics  should  impart 
to  the  students  not  only  that  amount  of  positive  knowledge  which  he  requires 
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for  hi*  immediate  sphere  of  action  and  needs  as  incitement  and  guide  to  further 
study,  but  nlso  should  fill  the  important  purpose  of  forming  the  mind  of  the 

students  generally.  This  purpose  will  be  the  more  certainly  gained  the  more 
the  teacher  is  euabled  to  render  the  scholar  self-trusting,  and  in  each  separate 
study  to  lead  to  the  development  of  a few  select  principles  simple  and  easily 
understood,  but  comprising  in  natural  and  logical  connection  the  whole  theory, 
so  that  the  scholar  fancies  they  are  his  own  discovery,  and  therefore  prizes  them 
os  his  own.  The  teacher  must,  therefore,  gradually  propose  a series  of  con- 
nected inquiries,  and  those  naturally  first  on  which  the  usual  systems  are  based, 
as  questions  to  which  the  students  have  to  submit  answers  deduced  from  tho 
above-named  principles,  with  constant  application  of  simple  common  sense. 
By  these  means  the  students  are  not  only  continually  gaining  single  results, 
made  ready  to  their  hand  by  use,  but  what  is  principally  desired,  they  acquire 
thereby  great  mental  activity. 

As  regards  instruction  in  tho  separato  coitus,  tho  following  rules  are  to  be 
observed : — 

At  the  commencement  in  tho  first  coetus,  tho  teacher  should  endeavor,  by 
frequent  questions  to  form  a full  and  correct  judgment  of  tho  previous  knowl- 
edge of  each  student,  that  ho  may  determine  how  ho  should  proceed  with  his 
lecture,  slower  or  quicker,  aud  to  what  subjects  generally  for  the  entire  class 
special  notice  and  exercise  should  bo  devoted. 

Tho  most  complete  exercise  of  tho  elementary  rules,  forming,  os  it  duos,  tho 
indispensable  basis  for  all  future  progress  is  in  this  coetus  the  principal  aim  of 
the  teacher. 

In  the  socond  coetus,  in  tho  application  of  tho  theory  of  co-ordinates  to  the 
commonest  curves,  no  investigation  of  tho  specialties  of  the  theory  of  curves  is 
necessary,  because  this  is  reserved  for  later  lectures,  and  it  would  hero  abridge 
the  time  required  for  subjects  of  nearer  interest.  Tho  development  of  these 
theories  must,  therefore,  be  confined  to  the  simplest  elementary  use.  The  study, 
too,  of  the  analysis  of  finite  numbers  is  to  be  continued  only  so  far  as  the  stu- 
dent requires  for  immediate  application,  without  any  intention  of  going  deeper 
into  the  science.  On  the  other  hand,  a suitably  increased  time  is  to  be  given  to 
statics  and  hydrostatics,  because  tho  student  ought  to  be  acquainted  with  them 
in  the  most  complete  manner. 

As  the  first  division  of  the  third  coetus  consists  of  but  few  and  only  the  best 
scholars,  it  may  bo  required  of  them  to  work  out  independently  at  home  separate 
questions  given  by  tho  teacher,  and  submit  them  to  him  for  examination.  The 
progress  of  tho  student  is  more  surely  gained  and  advanced,  the  oftener  he  has 
opportunity  of  personally  discovering  mathematical  truths,  or  by  applying  them 
to  examples  to  come  to  a clearer  comprehension  and  use  of  them. 

In  the  second  division  tho  teacher  will  not  always  bo  able  to  avoid  giving  a 
repetition  of  tho  reasons  of  propositions.  This  is  necessary  when  ho  perceives 
from  the  work  or  expressions  of  the  students,  that  the  majority  have  not  per- 
fectly comprehended  tho  proposition.  Still  the  teacher  will  hero  content  him- 
self with  bringing  forward  tho  most  important  points  in  tho  chain  of  deduction. 
Tho  explanatory  problems  nro  solved  by  the  teacher  himself)  who  then  sets 
similar  ones  for  working  out  by  the  students  at  home. 

For  practical  static  problems,  the  teacher  can  use  with  great  benefit  objects 
often  occurring  in  common  life,  and  yet  regarded  so  little ; the  numerous  appli- 
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cations  of  the  lever,  of  the  inclined  plane,  4c.,  by  artillerists  snd  engineers,  for 

their  works,  carriages,  draught,  Ac.,  furnish  sufficient  material  for  such  problems; 
as  for  instance,  determination  of  the  depth  of  a boat  of  given  length  and 
breadth  when  after  putting  into  it  a piece  of  ordnance  a given  height  out  of 
water  is  required ; determination  of  the  power  requisite  to  overcome  the  resist- 
ance of  a log  lying  in  the  track  of  a vessel ; determination  of  the  pressure  of  a 
laden  beam  on  two  or  more  supports  with  reforenc©  to  the  flexibility  of  the 
beam ; determination  of  the  center  of  gravity  in  an  excentric  hollow  shot,  both 
theoretically  with  given  radius  and  known  centers,  as  well  as  more  practically 
when  the  centers  and  the  radius  of  its  interior  arc  unknown,  ns  by  dipping  the 
hollow  shot  into  quicksilver ; determination  of  the  counterpoise  of  a drawbridge 
and  examination  of  the  best  position  for  the  axle ; investigation  of  the  strength 
of  metal  and  wood  pipes  which  are  to  serve  as  water-pipes  at  given  heights  of 
pressure,  Ac. 

At  the  same  lime  the  teacher  ought  not  to  leave  unnoticed  tho  advantages 
which  theory  can  offer  to  practice  when  rightly  applied,  by  which  is  in  no  way 
meant  that  the  practical  man  should  enter  every  time  into  n prolix  and  anxious 
calculation,  but  from  the  improvement  his  mind  and  capacities  have  received,  he 
may  apply  readijy  what  ho  has  learnt  to  the  purposes  of  common  life. 

Dynamics  and  hydraulics  will  be  rather  treated  in  a physical  and  historical 
point  of  view ; here,  too,  the  application  of  known  professional  results  is  tho 
principal  object. 

As  tho  limited  time  will  not  allow  separate  mathematical  repetitions,  tho 
teacher  should  therefore  be  tho  more  careful  to  make  his  lectures  as  much  ns 
possible  applientory.  To  insure  progress  tho  students  must,  besides  the  usual 
writing  out  the  lecture,  have  frequent  themes  given  to  them  for  work  at  home, 
and  of  which  their  own  execution  should  be  secured  by  proper  means. 

It  Is  perfectly  necessary  that  a hand-book  should  form  tho  basis  of  the  in- 
struction, from  which  the  teacher  should  lecture,  and  the  students  make  repeti- 
tions. 

Tho  hand-books  are  to  bo  proposed  by  tho  teacher  to  the  Board  of  Studies, 
aud  must  not  be  changed  without  permission. 

These  books,  as  well  as  the  logarithm  tables,  every  student  must  have  a copy 
of,  as  ho  can  not  do  without  them  in  tho  school,  and  may  frequently  require 
them  in  ftituro  life. 

Models  of  solids,  to  illustrate  the  projection  theory,  arc  in  tho  collection  of 
the  models  of  the  school. 

Vn.  PRACTICAL  ARTILLERY  EXERCISES. 

The  practical  artillery  exercises  are  intended,  in  tho  first  place,  to  furnish  the 
students  with  a sight  of  that  portion  of  tho  material  of  the  artillery  which  they 
have  had  no  previous  opportunity  of  knowing,  and  of  which  the  knowledge  is 
indispensable  for  a complete  understanding  of  tho  theoretical  lecture.  The  ex- 
orcises should  follow  the  lecture  os  immediately  as  possible,  and  occur  there- 
fore during  tho  continuance  of  tho  theoretical  course. 

The  students  arc  besides  to  become  acquainted  with  tho  methods  of  execu- 
tion of  the  most  important  artillery  duties,  iu  an  extent  compatible  with  their 
position,  and  tho  time  at  their  disposition.  For  this  portion  of  the  exercises, 
the  months  of  July,  August  and  September  are  to  be  preferred. 
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la  the  major  part  of  these  exercises,  the  engineer  students  take  part,  so  as  to 
Rain  a knowledge  of  such  parts  of  the  artillery  service  as  seem  to  be  of  the 
greatest  importance  to  them. 

The  artillery  exercises  separate  into  numerous  subdivisions,  of  which  the 
following  may  be  particularly  remarked: — 

I.  EXERCISES  OF  THE  FIRST  CXETCS. 

A.  Visits. 

The  visits  happen,  as  already  noted,  at  the  period  of  the  theoretical  instruc- 
tion. The  students  are  to  bo  divided  into  as  many  sections  as  is  necessary, 
that  each  may  gain  the  desired  information.  There  belong  to  this  part — 

a.  Visiting  the  foundry  and  the  boring  machine.  All  the  students  of  the  first 
ccetus  are  to  be  taken  by  the  artillery  teacher  of  this  coetus,  on  two  afternoons, 
to  the  foundry,  and  to  the  new  boring  machine. 

They  will  see  the  general  construction  of  the  foundry  and  tho  boring  ma- 
chine, and,  in  case  such  work  is  going  on,  the  molding,  boring,  and  turning, 
and  receive  the  explanations  necessary. 

b.  Examination  of  ordnance,  gun-carriages,  and  ammunition  wagons. 

Those  in  the  arsenal,  as  well  as  the  exorcising  pieces  of  tho  regiment  of  ar- 
tillery of  the  guard,  are  to  be  used  for  this  pur|>ose,  to  exhibit  the  construction 
of  ordnance  both  in  the  Prussiun  and  foreign  artilleries,  and  also  those  of  an 
earlier  date,  from  tho  specimons  kept  there.  In  the  same  way  as  has  been  re- 
marked for  tho  ordnance,  tho  gun-carriages  and  equipages  of  the  guard  artil- 
lery regiment  in'  store  will  offer  opportunity  for  a more  exact  scrutiny  of 
these  carriages,  limbers,  and  wagons.  For  these  visits  four  afternoons  are  to  bo 
taken. 

c.  Visit  to  the  workshops  of- the  artillery: — 

The  students  will,  in  two  afternoons,  gain  there  a knowledge  of  the  following 
objects  : 

1.  The  mode  of  work  in  general. 

2.  Processes  in  the  manufacture  of  the  most  important  objects  of  artillery 
material,  as  axles,  wheels,  carriages,  mountings,  sponges,  harness,  ropes,  Ac. 

3.  The  raw  material  (wood,  iron,  leather.) 

4.  Objects  furnished  to  field,  siege,  and  fortress  artillery. 

d Visit  to  the  small-arms  factory  and  powder-mills  in  Spandau : — 

The  scholars  of  the  first  ccetus  will  bo  conducted  into  both  manufactories,  to 
obtain  a general  insight  into  the  various  works. 

In  order  tlmt  the  work  of  tho  manufactories  may  receive  no  interruption,  the 
teacher  of  the  first  coetus  is  to  communicate  beforehand  with  their  respective 
•superintendents,  and  take  the  students  in  suitablo  small  parties,  and  before  en- 
tering the  powder  manufactory  to  insist,  most  carefully,  on  all  tho  proper  pre- 
cautions being  observed. 

These  visits  are  to  take  place  during  tho  theoretical  course  on  the  same  day 
as  Is  fixed  for  the  first  coetus  to  visit  the  fortress  of  Spandau  to  study  its  fortifi- 
cations ; and,  therefore,  an  agreement  should  bo  made  betwoen  tho  teacher  of 
artillery  and  the  teacher  of  general  engineering. 

e.  Visit  to  the  armory  at  tho  arsenal : — 

The  students  aro  to  bo  conducted  on  an  afternoon  to  tho  armory  of  tho  arse- 
nal, whore  tho  superintendent  will  explain  to  them  the  peculiarities  of  match 
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and  wheel  locks,  with  the  most  remarkable  projects  for  loading  at  the  breech, 
and  with  the  form  of  small  arms  amongst  other  nations. 

B.  Exercises. 

a.  Examination  of  small  arms: — 

The  students  are  to  be  taken  by  their  teacher  to  the  musket  manufactory, 
where  they  will  bo  shown  the  mode  of  proof  of  small  arms  in  general,  and 
with  reference  to  the  theoretical  lecture  then  in  progress. 

Each  student  then  receives  a faulty  musket,  with  direction  to  examine  and 
note  its  defects.  The  teacher  revises  and  corrects  these  notes. 

h.  The  management  of  machines : 

In  the  presence  of  the  students  the  management  of  various  machines,  Jtc.,  as 
well  as  the  repair  of  damaged  carriages,  will  be  undertaken.  According  to  the 
means  at  disposal,  such  exercises  will  bo’selected  os  are  most  instructive,  in  ex- 
hibiting arrangement,  strength,  and  care  in  their  application. 

The  students  will  bo  permitted  to  lend  a hand  only  in  such  cases  as  it  is  fore- 
seen that  their  strength  will  be  sufficient.  For  all  other  purposes  where 
strength  is  necessary,  workmen  must  be  employed. 

II.  EXERCISES  IX  THE  SECOND  C<ETCS. 

When  the  teacher  judges  proper,  some  of  the  previous  visits  are  repeated  on 
the  afternoons  disposable  during  the  theoretical  course. 

A.  Marking  out  and  Tranng  Batteries. 

The  students  undertake  theso  exercises  under  inspection  of  their  teacher  of 
artillery  on  two  days  in  the  last  three  months  of  the  course. 

The  teacher  instructs  them  then  how  to  ascertain  the  prolongation  of  the 
enemy's  lines,  and  the  mode  of  determining  the  line  of  tiro  of  the  first  embra- 
sure of  the  different  batteries,  os  well  as  the  other  points  to  be  marked  out, 
both  with  the  use  of  the  usual  instruments,  and  with  simple  measurement  by 
pacing,  and  laying  down  right  angles  by  the  eye. 

A complete  construction  of  a battery  is  not  possible  on  account  of  the  short- 
ness of  time,  paucity  of  means,  and  strength  of  the  students.  The  exercise, 
therefore,  is  confined  to  an  explanation  of  the  formation  of  the  material  and 
tool  depots ; to  marking  out  and  tracing  horizontal  and  sunk  batteries  on  even, 
irregular,  and  sloping  ground,  and  to  the  construction  of  the  powder  magazine. 

B.  Practical  Exemplification  of  the  Rules  for  Placing  Ordnance  according  to  the 
Ground. 

These  exercises  are  to  be  carried  out  on  two  afternoons  by  all  the  students, 
under  the  inspection  of  their  artillery  teacher. 

They  havo  only  reference  to  the  ground,  and  leave  out  of  consideration  all 
tactical  considerations.  This  object  may  bo  fully  attained  even  without  guns, 
and  the  necessary  instruction  mny  bo  given  without  them,  os  it  would  not  bo 
easy  to  form  all  the  batteries  in  the  desired  number. 

The  teacher  chooses  the  ground,  explains  it  by  means  of  a plan  to  the  stu- 
dents, and  goes  with  them  to  the  place.  He  divides  them  into  various  sections, 
and  lets  each  select  positions  for  from  two  to  eight  pieces,  both  for  attack  and 
defence  with  different  kinds  of  ordnance,  giving  only  generally  tno  direction 
aad  distance  at  which  the  enemy  is  operating. 
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Each  position  is  inspected  by  the  teacher,  and  the  views  and  reasons  for  it 
received  and  discussed  us  regards  effect,  mode  of  firing,  and  covering  and  free 
movement,  and  where  it  is  necessary,  improved ; and  at  the  same  time  the 
requisite  precautions  taken  for  the  limbers  and  wagons. 

C.  Drawings  of  Ordnance  Carriages  and  Wagons. 

These  exercises  are  to  be  undertaken  by  the  artillerists  of  the  second  coetus, 
under  inspection  of  the  teacher  of  artillery-drawing,  on  twelve  afternoons  in 
June. 

The  drawing  of  a piece  of  ordnance  is  to  be  clearly  distinguished  from  the 
examination  of  it  For  the  first,  taking  the  necessary  measures  is  alone  neces-’ 
sary,  but  not  their  comparison  with  given  models. 

The  teacher  will  order  these  exercises,  so  that  the  students  learn  principally — 

1.  What  scale  they  ought  to  take  for  a given  object,  so  os  to  execute  a draw- 
ing with  the  precision  necessary  for  being  afterwards  worked  from. 

2.  With  what  instruments  and  method  of  procedure  they  may  most  easily 
obtain  their  end. 

3.  How  notices  of  improvements  are  to  be  taken  and  arranged. 

4.  How  the  rough  draft  is  to  bo  jotted  down. 

It  must  bo  here  particularly  remarked  that  our  guns,  carriages,  Ac.,  have  no 
mathematically  eimet  forms,  and  that  therefore  the  number  of  measures  to  be 
taken  must  be  often  multiplied  to  have  a true  figure  of  the  body. 

A fuir  drawing  from  these  measures  in  the  above  period  is  so  much  the  less 
possible,  as  the  number  of  objects  is  as  much  os  possible  multiplied.  It  is  fully 
sufficient,  however,  for  the  purpose  of  this  exorcise,  that  the  students  learn  to 
take  complete  and  useful  rough  drafts. 

On  their  entrance  into  the  third  coetus,  the  complete  drawings  from  these 
rough  drafts  take  place. 

In  his  selection  of  objects  to  be  drawn,  the  teacher  must,  in  having  regard  to 
variety,  take  care  that  the  drawings  by  too  great  difficulty  do  not  exceed  the  time 
and  power  of  the  students,  nor  by  too  great  simplicity  cease  to  be  instructive. 

Ordnance  carriages,  limbers,  wagons,  and  the  machines  required  in  artillery, 
are  the  most  suitable  for  choice,  and  aro  easiest  obtainable  in  the  arsenal 

The  students  must  be  divided  into  sub-aoctions,  of  at  most  three  or  four  per- 
sons, and  to  each  a separate  task  given. 

The  teacher  is  to  be  present  at  the  drawings  to  see  to  their  proper  execution, 
and  has  delivered  to  him  the  notices  and  rough  sketches  to  amend  any  errors 
that  may  be  in  them. 

The  relative  section  of  the  socond  edition  of  Burg’s  11  Drawing  of  Artillery 
Material ” is  to  be  taken  as  the  basis  for  these  exercises.  In  addition  to  them, 
the  students  receive  guidance  and  suitable  instruction  in  drawing  artillery  ob- 
jects off-hand  by  the  eye,  without  the  uso  of  instruments.  The  first  two  days 
are  to  be  chosen  for  this,  and  the  students  by  Hits  use  of  off-hand  drawing  re- 
ceive at  the  same  time  a useful  preparation  for  the  drawings  subsequently  re- 
quired to  be  taken  by  the  aid  of  instruments. 

D.  Exercises  necessary  in  regard  to  Sieges — 

Are  to  bo  conducted  by  the  teacher  of  artillery  and  special  engineering 
jointly,  and  are  given  more  in  detail  under  exercises  »n  fortijicaiinn. 
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III.  EXERCISES  IN  COMMON  OP  THE  FIRST  AND  SECOND  CXETUSL 

A.  Proof  of  Powder. 

This  exercise  is  to  be  conducted  by  all  the  students  of  tlie  first  and  second 
ccctus  at  the  time  of  the  gun-practice,  and  comprises — 

1.  Firing  different  sorts  of  powder  from  the  proof  mortar. 

2.  Firing  different  sorts  of  powder  purposely  brought  into  an  abnormal  state. 

3.  Instruction  in  weighing  and  measuring  the  powder. 

B.  Artillery  Practice. 

All  the  students  of  the  second  and  third  ccetus  take  part  in  the  practice  un- 
der the  inspection  of  the  two  teachers  of  artillery,  for  which  fourteen  days  in 
August  and  September  are  fixed.  If  possible,  it  is  to  be  undertaken  in  tho 
morning,  and  only  when  the  practice-ground  is  otlicrwise  occupied  is  it  to  bo 
deferred  till  tho  afternoons. 

Tho  practice  comprises — 

1.  The  necessary  preparation  for  firing;  namely,  laying  down  the  platform, 
marking  the  range,  fixing  the  targets,  preparing  tho  lists  to  note  the  shots. 

2.  Firing  from  different  kinds  of  ordnance  and  with  different  projectiles. 

3.  Instruction  of  the  students  in  the  service  of  the  guns;  selection  of  the 
charge  and  direction  under  given  circumstances,  and  their  correction ; effects 
of  distance;  noting  and  jotting  down  the  shots  and  the  time  of  flight;  calcula- 
tion of  tho  length  of  fuse,  of  ranges  and  averages  from  the  different  data,  and 
remarks  on  the  effects  sought. 

4.  Burning  a portion  of  prepared  laboratory  materials  for  observation  of  its 
action  and  effect. 

The  following  are  to  bo  objects  of  practice : — 

a . Rounds  of  six,  twelve,  and  twenty-four  lbs.  shot  and  shell  out  of  the  short 
24-pounderg,  to  note — 

aa.  Tho  grazes,  distances,  and  deviations  at  different  elevations,  and  as  re- 
gards ricochet  fire. 

bb.  Probability  of  hitting  upright  targets  at  various  distances. 

cc.  As  regards  dismounting. 

dd.  As  regards  firing  against  heads  of  sops. 

b.  Seven,  ten  and  twenty-five  lb.  shells,  carcases,  and  light  bolls,  to  note — 

aa.  The  grazes,  distances,  and  deviations  at  different  elevations  and  charges, 

also  as  regards  ricochet  firing. 

bb.  The  probability  of  hitting  upright  targets  at  various  distances. 

c.  Shells,  carcases,  and  light  balls  from  mortars,  to  note — 

aa.  The  probability  of  hitting  upright  targets  at  different  distances. 

bb.  The  calculation  of  the  charge  or  elevation  when  one  of  these  elements 
and  the  distance  are  given,  or  vice  vers&. 

cc.  Calculation  of  lengths  of  fuse  for  given  distances. 

d.  Throwing  hand  grenades,  stones,  1 -pound  case  shot,  and  3-pound  balls  at 
various  distances  for  comparison  of  tho  effects. 

e . Firing  from  the  hand  and  stock-mortars  at  differing  distances. 

f.  Case  shot  from  6 or  12-pounders,  also  from  short  or  long  24-pounders  and 
7 and  50-pound  howitzers  at  different  distances  against  planks,  and  both  with 
case  shot,  and  grape  shot,  for  observing  the  effect : 
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no.  Of  different  charges. 

bb.  Of  different  weights  of  the  entire  case. 

cc.  Of  the  weight  and  size  of  balls  used. 

dd.  There  is  also  to  bo  observed  the  scattering,  the  number  of  hits  and  wide 
balls,  and  determination  of  the  best  line. 

g.  Shrapnel  shells  from  field-pieces  against  planking. 

6.  The  number  of  the  before-named  rounds  is  not  to  be  too  great,  partly  not 
to  increase  expense,  portly  in  regard  to  time,  since  the  practice  is  intended  for 
instruction,  and  therefore  not  to  be  hurried.  Still  for  shot,  shell,  and  grape 
shot,  ten  rounds  is  tho  minimum  if  a result  is  to  be  drawn  ; for  the  small  mor- 
tar five  rounds  are  sufficient. 

Notwithstanding  this  limit,  it  will  not  be  possible  to  take  the  practice  all  in 
one  year.  It  seems,  therefore,  expedient  to  divide  the  whole  into  two  portions, 
so  that  the  most  important  practice  happens  indeed  in  each  year,  generally  how- 
ever, in  one  year  the  practice  is  to  t;:ke  place  with  field-pieces,  in  the  following 
year  with  siege-pieces,  so  that  the  student  who  is  present  once  in  the  first  year 
nnd  once  in  the  second  can  complete  the  necessary  course. 

The  teachers  have,  therefore,  to  determine,  iu  tho  proposed  plans  for  these 
exercises,  tho  sort  and  number  of  rounds  they  judge  necessary  for  tho  following 
year. 

C.  Practice  in  the  Liiltoratory. 

As  the  students  of  tho  artillery,  b}'  the  present  regulations  of  their  education 
in  tho  regiments,  have  not  sufficient  opportunity  to  learn  the  service  of  the  lab- 
oratory perfectly,  particular  attention  must  be  paid  to  this  work  in  the  school. 

The  students  of  the  engineer  corps  also  take  part  in  it,  in  the  second  coetus, 
not  to  become  perfect  proficients  in  the  different  operations,  but  so  as  to  gain  a 
general  knowledge  of  ammunition,  matches,  and  compositions,  and  the  duties 
of  the  laboratory. 

All  the  students  of  tho  first,  and  tho  artillery  students  of  tho  second  cactus 
ore  therefore  to  bo  occupied  by  their  teachers  for  twelve  afternoons  in  the 
laboratory. 

For  the  superintendence,  so  necessary  in  these  works,  and  for  variety  of  prac- 
tice, the  fireworkers  employed  as  usMistant  teachers  in  tho  school,  and  others 
from  the  proof  department  of  the  artillery,  and  also  five  or  six  artillery  officers 
of  the  third  coctus,  are  to  be  present  at  this  practice,  so  that  each  of  these  stu- 
dents is  present  twice  or  thrice  on  tho  average. 

The  work  embraces,  first,  the  preparation  of  ammunition  for  the  artillery 
practice,  Ac. 

But  as  this  would  not  suffice  for  tho  complete  instruction  of  such  a large 
number  of  students,  it  must  receive  an  extension  calculated  for  this  purpose* 
and  embrace  not  only  the  separate  preparations,  but  also  a large  quantity  of 
ammunition,  which,  as  not  required  for  the  school,  is  therefore  sent  to  the 
depot. 

The  following  work  is  to  be  preferred: — 

Pounding  of  saltpetre,  grinding  meal  powder,  pounding  sulphur  and  char- 
coal, boiling  paste,  making  mastic,  composition,  quick-match,  fuses,  tubes,  port- 
fires, carcass  composition,  touchpaper,  case  and  grape  shot,  loading  shells  for 
bursting,  discharging  empty  shells  in  which  a fuse  only  has  been  driven ; car- 
casses, fire-balls,  and  light  balls:  inlantry,  cavalry,  buck-shot,  and  percussion 
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cartridges ; ball,  canister,  howitzer,  and  paper  cartridges.  Fanal,  signal  rockets, 
pitch  compounds,  powder  bags,  and  stink-pots.  The  teacher  is  to  make  a care- 
ful  distribution  of  the  students,  (allowing  for  such  as  have  missed  any  days  by 
illness,  ) to  be  satisfied  that  each  artillerist  has  made  every  article  in  the  labora- 
tory, if  possible,  or  at  least  lias  carefully  witnessed  its  preparation* 

IV.  EXERCISES  IN  THE  THIRD  CXSTC8. 

All  the  exercises  of  this  coetus  take  place  during  the  period  of  the  theoretical 
course. 

A.  Visit  to  the  Workshops. 

The  student  will  have  to  learn  the  mode  of  proceeding,  the  construction,  and 
the  use  of  the  machines  employed.  Examination  and  storing  of  the  most  im- 
portant raw  materials. 

B.  Visit  to  the  Iron  Ibundry. 

All  the  students  of  the  third  ccetus  are  to  bo  divided  into  two  sections,  and 
each  section  to  be  conducted  oh  an  afternoon  under  the  care  of  the  teacher  of 
artillery  concerned  to  the  Royal  Iron  Foundry. 

They  will  see  there  the  molding,  casting,  and  cleaning  of  case  shot,  cannon 
balls,  and  shells. 

They  will  also  have  explained  to  them  the  construction  of  reverberatory  and 
cupola  furnaces,  of  steam  engines,  and  of  turning  lathes,  and  plauing  benches. 

C.  Visit  to  the  Fimndry  and  Boring  Machine. 

The  students  of  the  third  coetus  are  to  be  present  at  the  actual  manufacture 
of  cannon,  their  molding,  castiug,  and  boring.  But  as  the  circumscribed  room 
aud  other  considerations  will  not  allow  all  the  students  to  be  present  at  one 
time,  different  divisions  are  to  be  formed,  to  visit  the  foundry  and  boring  house 
on  different  days.  The  teacher  concerned,  will,  therefore,  make  the  necessary 
inquiries  as  to  the  time  when  the  above  works  are  going  on,  and  arrange  the 
visits  by  communication  with  the  director. 

The  casting  and  preparation  of  iron  ordnance  require  particular  attention. 
On  this,  too,  the  teacher  has  to  obtain  information,  and  proceed  as  above. 

D.  Examination  of  Iron  Ammunition. 

The  artillery  officers  of  the  third  coetus  tako  theso  exercises  in  hand  on  two 
afternoons,  under  care  of  the  artillery  teacher  in  the  same  coetus. 

The  purport  of  it  is  not  so  much  a thorough  instruction  in  this  manufacture; 
as  a completion  of  the  theoretical  lectures  on  the  mode  of  conducting  the  pro- 
cesses by.  means  of  personal  inspection  and  handling  of  the  instruments.  The 
teacher  will  pay  particular  attention  to  tho  errors  that  may  occur  in  the  meas- 
urements, Ac. 

E.  Examination  of  Cannon. 

This  exerciso  is  to  bo  undertaken  by  the  artillery  officers  of  the  third  coetus, 
under  the  inspection  of  their  artillery  teacher,  in  six  afternoons.  The  object 
of  it  is  exactly  the  same  as  of  the  foregoing. 

The  exerciso  mast  commence  with  directions  for  proving  the  instruments, 
when  the  teacher  will  show  the  mode  of  their  manipulation. 

As  the  use  of  such  instruments  only  can  be  reckoned  on  as  the  school,  tho 
depot,  and  the  artillery  proof  department  possess,  only  three  sections  of  tlie 
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students  can  work  each  day  simultaneously ; the  section  consisting,  at  the  ut- 
most, of  six  persons,  if  individual  handling  of  them  is  presumed  necessary. 

The  teacher  must,  therefore,  divide  the  students  into  sub-sections,  and  make 
such  arrangement  that  each  studeut,  if  possible,  personally  work  every  part  of 
the  exercise,  or  at  least  have  a perfect  sight  of  it 

That  portion  of  the  students  which  can  not  be  immediately  occupied  on  each 
exercise  day,  put  their  tables  of  dimensions  in  the  order  and  forms  required  by 
the  regulation*. 

F.  Examination  of  the  Gun - Carriages  and  Wagons. 

The  exercise  is  to  be  conducted  by  the  artillery  officers  of  the  third  coetus, 
exactly  as  the  foregoing,  in  five  afternoons. 

G.  Practical  Exposition  of  the  Rules  for  the  placing  of  Guns  according  to  given 
Tactical  Relations. 

These  exercises  aro  to  be  performed  by  the  artillery  students  of  the  third 
coetus,  under  the  direction  of  their  teacher  of  artillery,  on  four  afternoons. 

The  teacher  makes  known  the  ground  by  means  of  a plan ; ho  then  directs 
reconnaissances  to  be  made,  and  receives  the  reports. 

He  selects  a tactical  problem,  the  nature  of  which  offers  opportunity  to  re- 
mark both  on  the  placing  of  guns  of  different  calibres,  and  also  the  reserve 
artillery  ut  the  decisive  moment  of  a battle,  as  well  as  the  more  minute  details 
of  placing  single  divisions  oud  guns,  and  the  limbers,  riding  horses,  and 
wagons. 

Before  he  solves  himself  the  problem  completely,  he  gathers  the  opinions  of 
the  students  in  respect  to  singlo  portions,  and  if  necessary  sets  them  right. 

The  principles  to  be  followed  refer  so  specially  to  the  ground,  that  the  object 
of  illustrating  the  instructions  can  be  attained  without  guns.  The  teacher  may 
therefore  content  himself  with  marking  by  flags  the  situation  of  single  guns  and 
batteries,  by  which  the  advantage  is  obtained  of  an  easier  use  of  the  ground. 

II.  Exercises  at  Spandau  in  reference  to  a Siege. 

These  exercises  are  to  bo  conducted  by  the  teacher  of  artillery,  in  unison 
with  analogous  regulations  of  the  teacher  of  engineering,  and  are  more  particu- 
larly mentioned  in  the  practical  exercises  of  fortification. 

The  limits  of  time  and  means  render  it  impossible  to  gain  for  the  above- 
named  exercises  that  extent  by  which  the  full  acquirement  of  the  necessary 
mechanical  readiness  could  be  insured.  It  is  sufficient  if  the  student  has  made 
a perfect  personal  examination  and  performed  as  much  manipulation  as  circum- 
stances permit 

The  separate  practical  exorcises  can  only  bo  made  after  the  termination  of  the 
theoretical  treatment  of  the  subject  This  rule  is  necessary,  partly  because  this 
practice  is  only  a continuance  and  completion  of  the  lecture,  partly  because  the 
shortness  of  time  restricts  the  exercises  considerably,  and  therefore  the  days 
devoted  to  them  can  not  bo  applied  to  theoretical  explanations,  which  will  be 
more  profitably  given  in  the  lectures. 

Where  the  nature  of  the  exercises  permits,  the  officers  and  elder  portepee 
ensigns  will  take  the  superintendence,  that  having  formerly  learnt  the  execution, 
they  may  now  make  themselves  acquainted  with  the  duties  of  ordering  and 
inspection. 


Digitized  by  Google 


392  ARTILLERY  AND  ENGINEERS’  SCHOOL  AT  BERLIN. 

The  number  of  students  engaged  at  one  time  in  an  exercise  ought  not  to  bo 
so  large  that  a portion  of  it  remain  unoccupied  or  not  under  the  complete  in- 
spection of  the  teacher.  The  disturbances  that  occur  too  easily  in  such  cases, 
being  most  injurious,  must  be  most  carefully  avoided.  The  teacher  will  make 
the  division  above  stated,  and  take  all  necessary  measures  for  obtaining  the 
requisite  control. 

If,  at  any  of  the  exercises,  danger  can  arise  to  the  students,  the  teacher  is 
previously  to  instruct  them  specially  in  what  is  to  be  observed  for  the  safety  of 
the  workmen;  after  that,  the  superintendence  of  the  students  must  be  con- 
ducted with  increased  care,  and  any  departure  from  the  given  orders  visited  with 
redoubled  severity. 

The  determination  of  the  days  for  these  exercises  rests  with  the  director,  after 
consulting  the  teachers.  Should  unexpected  hindrances  prevent  the  carrying 
out  an  exercise,  the  teacher  may  determine  concerning  it,  but  must  consult  with 
the  Direction  as  to  the  fetching  it  up  on  another  disposable  day. 

The  necessary  workmen  will  be  demanded  by  the  Direction  from  the  respect- 
ive services,  of  which  the  teacher  will  give  to  the  Direction  due  previous 
notice. 

The  guns  necessary  for  practice  are  to  be  lent  by  the  Artillery  Regiment  of 
the  Guard  and  the  Artillery  Depot;  all  the  other  instruments,  equipments,  &c,, 
are  borrowed  from  the  Depot.  All  materials  are  received  by  order  of  the  war 
department  or  by  purchase.  It  is  therefore  the  business  of  the  senior  of  the 
two  Artillery  teachers,  in  his  yearly  demand  for  the  practice,  to  state  the  full 
requirement  of  tools  and  materials,  that  the  Direction  may  take  timely  measures 
for  their  Hupply. 

VIII.  PRACTICAL  EXERCISES  IN  FORTIFICATION. 

Practical  exercises  in  fortification  stand  in  immediate  relation  to  the  lectures 
on  fortification,  sieges,  and  field  engineering.  They  complete,  as  far  as  possible 
under  given  circumstances,  the  theoretical  lectures  by  personal  view ; they  also 
offer  the  students  opportunity  for  solving  fitly  chosen  problems,  to  apply  what 
has  been  learnt,  and  to  prepare  by  reflection  for  practical  service. 

The  exorcises  are  to  be  conducted  in  each  ccetus  by  the  teachers  who  lecture 
on  Engineering.  The  presence  of  tho  Artillery  teacher  is  elsewhere  separately 
noted. 

A.  TUB  EXERCISES  COMPRISE — 
a.  For  the  First  Ccetus. 

1.  In  unison  with  the  teacher  of  Artillery  and  of  General  Engineering,  the 
examination  of  the  fortress  of  Spandau,  to  make  clear  to  the  students  the  com- 
bination of  the  details  of  a complete  fortress  from  an  actual  example. 

2.  Examination  of  the  models  of  fortresses  and  their  details  in  the  Arsenal, 
to  make  clear  the  principles  of  a siege. 

3.  Visiting  the  exercising-ground  of  the  Engineer  division  of  tho  guard  in  all 
its  details. 

4.  Marking  out,  tracing,  profiling,  calculation  of  the  cubic  measurements,  of 
the  time  for  building,  of  tho  number  of  workmen,  and  of  tbo  garrison  for  given 
fortifications  on  ground  near  Berlin. 

6.  Being  present  at  the  exercises  of  the  Engineer  division  of  the  guard  in 
sapping,  mining,  building  redoubts,  laying  bridges,  and  their  instructions. 
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b.  For  the  Second  Cactus. 

1.  Examining  the  models  in  the  model-house,  partly  to  illustrate  the  systems 
taught,  partly  to  show  the  influence  of  ground  on  the  situation,  form,  and  con- 
trivance of  the  works ; and  again  to  explain  by  the  aid  of  the  necessary  notices 
of  the  sieges  of  these  fortresses  the  choice  of  the  fronts  of  attack,  and  other 
matters  relating  to  sieges. 

2.  Problems  on  tho  ground  for  sieges,  such  as  may  happen,  to  a subaltern 
Officer,  as  simple  as  possible,  but  to  be  solved  clearly  and  exactly. 

These  exercises  refer  principally  to  the  marking  out  of  parallels,  zig-zags,  and 
saps,  as  well  as  marking  out  and  tracing  siege  batteries.  They  are  to  be  under- 
taken under  tho  united  direction  of  tho  teachers  of  Special  Engineering  aud  of 
Artillery  on  the  exercise  ground  of  the  Guard  Engineer  division. 

8.  Problems  on  field  fortification,  not  too  comprehensively  drawn  out,  but  of 
which  tho  solution  should  be  the  more  complete.  Here  belong,  e.  g.t  the  fortify- 
ing of  a house,  a farmstead,  a bridge,  or  other  defile,  covering  of  an  advanced 
post,  Ac.,  Ac. 

c.  For  the  Tnird  Cactus. 

1.  For  tho  Artillerists : — Exercises  in  reconnaissances  of  fortresses.  Fixing 
tho  points  for  laying  down  batteries  of  attack.  Statements  of  the  arming  of 
detached  works  against  coups  dt  main  and  formal  attacks.  Sketches  of  instruc- 
tions for  subordinates  in  particular  cases.  Construction  of  ammunition  and 
other  depots  in  and  before  a fortress.  Under  tho  guidance  of  tho  Artillery 
teacher  of  tho  third  ccetus,  with  regard  to  tho  analogous  regulations  of  the 
teacher  of  Exclusive  Engineering. 

2.  For  Engineers: — a.  Reconnaissance  of  Spandau  in  reference  to  projects  in 
permanent  and  field  fortification,  as  w’ell  as  military  architecture  and  hydraulic 
works,  under  the  guidance  of  the  teacher  of  Exclusive  Engineering,  with  the 
assistance  of  the  teacher  of  Fortification-drawing. 

b.  In  conjunction  with  tho  Artillerists,  reconnaissance  of  Spandau  for  fixing 
a front  of  attack,  securing  its  investment  by  field  fortification  adapted  to  tho 
ground.  Placing  the  depots  of  material.  Marking  out  the  first  parallel,  w ith 
its  communications,  as  well  as  the  subsequent  W’orks  of  attack.  Measures  of 
the  defenders,  special  discussion  on  arming  the  works  on  the  spot.  Under  the 
guidance  of  tho  teacher  of  Exclusive  Engineering,  having  regard  to  the  analo- 
gous regulations  of  tho  Artillery  teacher  in  tho  third  ccetus. 

B.  FIXING  AND  APPORTIONING  TUB  TIME, 
a.  For  the  First  Cactus: — 

1.  The  visits  prescribed  in  1 and  2 for  this  ccetus  are  to  be  made 

in  spring,  whilst  the  theoretical  course  is  going  on,  and  for 
them  are  fixed, 2 days. 

2.  The  further  exercises  under  3,  4,  and  5,  are  to  be  taken  in  tho 

summer  months;  to  them  are  allotted,  for  the  visit  at  3,. ...  1 “ 

To  the  exercises  at  4, 5 “ 

To  “ at  5, 6 11 

Total, ,14  “ 
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b.  For  the  Second  Cains : — 

The  exercises  under  1,  2,  3 for  this  cactus,  are  to  bo  held  in  the  Summer,  and 


are  thus  regulated : — 

For  the  visit  at  1, 2 days. 

To  the  exercises  at  2, 2 “ 

To  “ at  3, 8 u 

Total, 12  “ 


c.  For  the  Third  Cains: — 

The  exercises  ordered  for  this  class  are  to  tako  place  only  in  Spring,  whilst 
the  theoretical  instruction  is  going  on,  and  for  it  are  fixed: — 


1.  For  exercises  by  the  Engineers  alone, 2 days. 

2.  For  those  jointly  by  Engineers  and  Artillerists, 3 “ 

Total, 6 “ 


Tho  days  of  the  calendar  for  these  exercises  arc  to  be  proposed  by  the  teach- , 
ers  when  delivering  in  their  annuul  sketch  of  exercises,  aud  their  propositions 
will  bo  laid  by  the  Direction  before  the  authorities  for  their  approval. 

To  engage  the  pupils  to  work  they  are  to  be  divided  for  the  visits  and  exer- 
cises into  suitable  sections.  Each  section  receives  its  problem  from  the  teacher, 
who  also  nominates  the  president  of  the  section.  This  president  distributes  the 
sub-sections  among  the  other  students,  nnd  sees  that  the  work  to  be  written 
and  drawn  is  finished  in  the  required  time,  signed  by  the  author,  and  is  delivered 
by  him  to  the  teacher.  Great  care  is  to  be  taken  that  single  students  do  not 
remain  unoccupied ; the  disturbances  thence  only  too  likely  to  arise  are  always 
injurious  to  the  instruction  nnd  the  discipline.  In  giving  out  problems,  their 
principal  conditions  only  are  to  be  designated  by  the  teacher,  and  the  develop- 
ment left  entirely  to  the  student,  or  with  little  aid  from  the  teacher,  in  order 
that  the  student  may  gnin  early  that  confidence  and  independence  necessary  to 
the  soldier  in  carrying  out  matters  committed  to  his  charge. 

In  the  exorcises  the  workmen  demanded  for  marking  out,  are  to  be  limited  as 
much  as  possible,  as  the  students  must  perform  the  greatest  part  of  the  work 
themselves.  Tho  number  indispensably  neeessury  will  be  demanded  in  time 
by  the  teacher  from  the  Guard  Engineer  Division  through  tho  Direction. 

Tho  necessary  material,  if  the  Guard  Engineer  Division  can  not  furnish  it  as 
a loan,  may  bo  purchased  at  the  charge  of  the  school. 
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BY  GENERAL  YON  UOP1NER. 


I.  OB/ROT,  PLAN  AND  BTAPP  OP  THE  INSTITUTION. 

The  War  School  ( Kriegs-Schule ) is  intended  to  receive  officers 
of  all  arras,  who  during  three  years  of  active  service  have  given 
proof  of  ability  and  of  particular  capacity.  They  find  there  the 
means  for  acquiring  the  knowledge  requisite  for  the  higher  ranks 
of  the  service,  for  the  duties  of  officers  of  the  staff,  and  tor  all 
other  appointments  which  demand  military  and  scientific  studies  of 
a higher  and  more  general  character  than  the  common  ones. 

The  course  of  study  is  for  three  years,  and  is  divided  amongst 
three  classes.  The  courses  begin  on  the  1st  of  October,  and  con- 
tinue to  the  1st  of  July.  The  number  of  officers  who  can  be 
received  is  120,  neither  room  nor  means  of  instruction  sufficing  for 
more.  The  three  months  of  vacation  in  the  summer  are  employed 
by  the  pupils  in  learning  the  service  of  those  arms  of  the  profession 
to  which  they  do  not  belong. 

The  Special  Direction  of  the  War  School  consists, — 

(u)  Of  the  Military  Direction. 

(6)  Of  the  Direction  of  Studies. 

The  Military  Direction  consists  of  a director,  a field  officer  con- 
nected with  the  direction  as  inspector,  and  an  adjutant,  who  directs 
the  accounts  of  the  Institution. 

The  military  director  is  supreme,  both  over  the  military  officers 
who  are  members  of  direction,  and  of  the  military  officers  who  are 
studying  in  the  school.  The  police,  the  discipline,  and  all  the  ad- 
ministration of  the  Institution  are  under  his  control.  All  the  sub- 
ordinate officers  in  the  house  are  under  his  orders.  The  field  .offi 
cer  attached  to  him  is  charged  to  look  carefully  to  the  discipline 
and  to  the  due  attendance  at  the  lectures.  The  adjutant  directs  the 
correspondence  and  accounts  of  the  establishment.  The  whole  of 
the  staff  and  the  military  directors  are  lodged  in  the  school. 

The  Direction  of  Studies  is  in  the  hands  of  three  field  officers  of 
literary  and  scientific  attainments,  and  of  two  oth  v j ersons,  civil- 
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ians  of  Berlin,  of  high  literary  reputation.  Its  president  is  the 
senior  officer,  who  is  generally  also  the  military  director.  It  has 
also  a secretary  attached  to  it. 

The  Direction  or  Board  of  Studies  is  exclusively  intrusted  with 
the  care  of  everything  affecting  the  teaching  of  the  Institution, 
and  its  memliers  are  bound  to  be  frequently  present  at  the  lectures. 
It  has  also  under  its  inspection  all  the  means  and  objects  required 
for  teaching,  such  as  the  library,  the  collection  of  maps  and  models, 
the  collections  for  physical  science,  and  the  laboratory. 

The  Director  of  Studies  selects  the  professors  of  the  Institution, 
recommends  them  to  the  superior  authorities,  and  in  case  of  their 
appointment  gives  them  their  instructions. 

At  the  beginning  of  each  course  the  direction  fixes  the  plan  of 
the  lectures,  and  if  any  alterations  in  them  are  required,  proposes 
them  to  the  superior  authorities  for  their  sanction. 

The  Direction  of  Studies  regulates  the  examinations  which  the 
officers  who  arc  candidates  for  admission  into  the  school  are  to  un- 
dergo. With  this  view  it  draws  up  a certain  number  of  subjects 
and  questions  suited  for  the  purpose,  which  it  sends,  in  the  spring 
of  each  year,  to  the  chiefs  of  the  staff  of  the  different  Corps 
d'Annee,  in  whose  presence  the  candidates  do  their  work.  Those 
of  the  candidates  whose  work  is  satisfactory  arc  entered  at  once  in 
the  school. 

In  order  to  take  account  of  the  progress  of  the  students  the 
board  of  studies  makes  them  pass  an  examination  in  writing  at  the 
end  of  every  three  months ; makes  a revision  of  the  judgment  of 
the  professors  upon  the  papers,  and  conjointly  with  the  military 
board  of  direction,  gives  certificates  at  the  end  of  the  triennial 
course  to  the  officers  who  have  gone  through  it  completely.  In 
these  studies  it  is  the  part  of  the  board  of  studies  to  give  a judg- 
ment on  the  scientific  merit,  and  that  of  the  military  board  to  judge 
the  moral  conduct  of  the  officers. 

The  two  boards  make  a report  yearly  on  the  progress  and  the 
conduct  of  the  officers  of  the  school.  This  report  is  submitted  to 
the  king  by  the  minister  of  war.  Particular  mention  is  made  of 
those  officers  who  by  extraordinary  success  have  deserved  his  ma 
jesty’s  favor. 

n.  SUBJECTS  AND  AIDS  OF  INSTRUCTION. 

Attendance  on  the  different  courses  is  partly  obligatory,  partly 
compulsory,  with  this  restriction,  however,  that  every  student  must 
attend  twenty  lectures  a week,  given  before  12  o’clock,  including 
the  obligatory  courses.  These  last  are  those  of  the  purely  military 
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sciences,  and  for  the  first  class  those  of  mathematics.  As  it  is  im- 
possible for  most  of  the  pupils  to  give  sufficient  attention  to  all  the 
courses  to  be  examined  in  them  at  the  end  of  each  three  months, 
they  are  allowed  to  select  those  of  the  courses  which  they  may 
choose  to  follow.  But  this  choice  once  made  must  be  adhered  to. 

The  instruction  is  divided  into  theoretical  courses  and  practical 
exercises. 

The  theoretical  courses  comprehend  all  the  subjects  which  come 
within  the  object  of  the  Institution.  They  arc  the  following  : — 

1.  Mathematics,  a course  of  three  years,  six  lectures  a week,  half  employed 

in  statement  of  the  theory,  half  in  the  practical  application. 

2.  The  Higher  Geodesy,  in  the  third  class,  three  lectures  a week. 

3.  Physical  Geography,  in  the  first  class,  two  lectures  a week. 

4.  General  Geography,  in  the  first  class,  four  lectures  a week. 

5.  Special  Geography,  particularly  that  of  the  probable  theaters  of  War  for 

Prussia,  in  the  second  class,  four  lectures  a week. 

6.  Universal  History,  in  the  first  and  second  class,  four  lectures  a week  in 

each. 

7.  General  nistory  of  Literature,  in  the  third  class,  four  lectures  a week. 

8.  Logic,  in  the  second  class,  four  lectures  a week. 

9.  Physical  Science,  in  the  second  class,  four  lectures  a week. 

10.  Chemistry,  in  the  third  class,  four  lectures  a week. 

11.  Physiology  of  the  Horse,  in  the  second  class,  two  lectures  a week. 

1 2.  Tie-ties,  in  the  first  and  second  classes,  four  lectures  a week  in  each. 

13.  Artillery,  in  the  first  class,  three  lectures  a week. 

14.  Fortification,  a course  of  three  years  in  the  three  classes.  In  the  first 

class,  Field  Fortification  ; in  the  second,  Permanent  Fortification;  in  the 

third,  the  Conduct  of  Sieges;  two  lectures  a week  in  each  class. 

15.  Military  Administration,  in  the  first  class,  two  lectures  a week. 

16.  Military  History,  in  the  third  class,  seven  lectures  a week. 

17.  Duties  of  the  Staff,  in  the  third  class,  threo  lectures  a week. 

18.  Military  Law,  in  the  third  class,  one  lecture  a week. 

All  these  lectures  are  given  in  the  morning,  between  eight  and  one  o’clock. 

19.  The  French  Language,  a course  of  three  years  in  different  classes;  into 

each  of  which  the  pupils  enter  according  to  the  knowledge  they  possess 

of  the  language ; six  lectures  a week  for  each  class. 

20.  The  Russian  Language,  four  lectures  a week. 

The  above  two  courses  are  in  the  afternoon. 

The  practical  work  is  done  after  the  end  of  the  courses  of  the 
second  and  third  classes.  They  consist  in  making  the  officers  draw 
plans  for  military  objects,  make  sketches  of  ground. 

These  exercises  are  completed  by  a journey  of  fifteen  days  under 
the  conduct  of  an  officer  of  the  staff,  in  order  to  teach  the  service 
of  an  officer  of  the  staff  in  the  country. 

The  instruments  of  teaching  consist  of — 

1.  A library  for  the  use  of  professors  and  students,  and  a collec- 
tion of  maps  and  plans,  all  under  the  charge  of  a librarian  living 
within  the  school. 

2.  A collection  of  models  for  the  courses  of  artillery  and  fortifi- 
cation, under  the  care  of  a commissary  of  the  school. 
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3.  A cabinet  of  physical  science,  under  the  direction  of  a pro- 
fessor lodged  in  the  house. 

4.  A laboratory  and  chemical  apparatus,  under  the  direction  of  a 
professor  of  chemistry. 

There  arc  no  manuals  specially  used  for  the  instruction. 

For  the  courses  of  geography  and  of  the  history  of  war,  the  di- 
rection furnishes  the  pupils  with  the  plans  and  maps  required,  as  far 
as  the  means  of  the  Institution  allow  it,  or  it  procures  them  at  mod- 
erate prices,  to  be  repaid  by  instalments. 

PROFESSORS  ANn  8TUOENTS. 

The  officers  acting  ns  professors  in  the  school  arc  officers  of  ma- 
ture age,  and  high  education,  chosen  from  the  garrison  of  Berlin. 
The  teacher  of  the  duties  of  the  staff,  must  always  belong  to  this 
corps.  They  arc  appointed  to  their  work  in  the  school  for  an  in- 
definite time,  without  prejudice  to  their  other  duties. 

The  civil  professors  arc  generally  chosen  from  those  of  the  Royal 
University  at  Berlin. 

With  regard  to  discipline,  all  the  professors  are  subject  to  the 
board  of  military  direction  ; with  regard  to  teaching,  to  the  board 
of  direction  of  studies. 

Every  professor  is  bound  upon  entering  on  his  functions  to  lay 
before  the  hoard  of  direction  of  studies  a programme  stating  the 
bearing,  the  successive  subjects,  aud  the  arrangement  of  his  course. 
This  programme  must  be  approved  by  the  direction. 

The  payment  of  professors  is  fixed  according  to  the  number  of  their 
weekly  lectures.  It  is  less  for  the  professors  of  Language,  as  they 
require  less  time  to  prepare  their  lectures. 

The  students  of  the  school  are  under  the  immediate  authority  of 
the  military  direction ; but  they  are  ordered  to  look  upon  the  pro- 
fessors, whilst  engaged  in  their  duties,  as  their  superiors,  so  that 
offences  against  them  arc  subject  to  military  law. 

Permission  to  follow  the  courses  of  the  school  involves  for  every 
officer  the  obligation  to  serve  two  years  in  the  army  for  every  year 
passed  in  the  school. 

Although  the  complete  course  is  for  three  years,  officers  do  not 
always  continue  it  for  more  than  one  year.  At  the  end  of  the  year 
those  only  are  allowed  to  return  who  have  shown  themselves  de- 
serving of  this  favor.  Students  lose  the  right  of  continuing  their 
studies  who  neglect  their  lectures,  or  show  indifference  and  a want 
of  interest  in  their  work,  who  come  often  too  late,  avoid  the  duties 
imposed  upon  them,  or  endeavor  to  escape  their  examinations. 
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PRUSSIAN  STAFF  IN  1869.* 

The  Prussian  Staff  ( Generalstab ) which  has  been  completely  reorganized  since 
the  war  of  1866,  subserves  the  double  purpose  of  providing  staff  officers  for 
tho  duties  of  the  active  army,  and  of  collecting  and  arranging  the  statistical, 
geographical,  and  historical  information  necessary  for  tho  operations  of  war*; 
further,  it  is  the  school  in  which  young  officers  temporarily  detached  from  their 
regiments,  after  a course  of  instruction  at  the  Military  Academy,  have  their 
qualifications  tested  before  admittance  to  this  branch  of  tho  army,  and  tho  prin- 
cipal office  of  tho  trigonometrical  survey  of  the  Eastern  Provinces. 

The  head-quarters  of  this  organization  are  at  Berlin,  where  a large  building 
is  appropriated  to  tho  various  offices  and  departments,  in  which  the  chief  of 
tho  stall',  Gcnerul  von  Moltko,  resides.  It  has  two  establishments:— 

1.  Tho  peace  establishment,  divided  into — 

A.  Chief  etat,  subdivided  into 
(a.)  The  staff  of  the  commands. 

(6.)  The  general  staff,  or  grosser  Generalstab. 

B.  Tho  accessory  ttai,  neben  ElcU. 

2.  The  war  establishment 

Tho  staff  of  tho  commands  is  so  complete  during  peace  as  to  require  a very 
unimportant  augmentation,  and  that  chiefly  in  tho  lower  grades,  on  tho  out- 
break of  war  ; tho  framework  not  only  exists,  but  the  officers  comprising  it  aro 
already  acquainted  with  tho  generals  under  whom  they  serve,  and  with  tho 
officers  and  troops  with  whom  they  have  to  communicate. 

At  tho  head-quarters  of  each  corps  there  are : a chief  of  the  staff — some- 
times a Major-General,  more  frequently  a Colonel,  exceptionally  a Lioutenant- 
Colonel — a field  officer,  and  a captain ; at  that  of  each  division  a field  officer ; 
there  is  also  a chief  of  the  staff  with  the  General  Inspection  of  tho  artillery. 
The  subordinate  duties  are  performed  by  tho  aides-do-camp,  of  whom  there  are 
two  at  the  head-quarters  of  each  corps,  and  one  with  each  division  and  brigade ; 
but  these  officers  are  not  included  in  the  establishments  of  tho  general  staff, 
and  w'ear  tho  uniform  of  their  respective  regiments ; aro  in  no  sense  of  the 
word  aides-de-camp  as  existing  in  tho  English  army ; they  bear  the  designation 
of  Adjutant , and  may  more  properly  be  compared  to  our  Deputy  Assistants  and 
Brigade  Majors : indeed  tho  solitary  Adjutant  is  the  only  assistant  to  the  Major- 
General  in  tho  performance  of  tho  brigade  duties.  In  the  time  of  war  the  staff 
is  further  supplemented  by  Ordonam  Offiziert  attached  as  aids  to  the  general 
officers  in  command. 

The  Grower  Generalstab  includes  tho  officers  of  the  staff  who  aro  not  em- 
ployed with  the  commands,  and  is  stationed  in  Berlin  under  the  personal  direc- 
tion of  the  chief  of  the  staff.  The  Neben  or  accessory  Etat  includes  tho  officers 
employed  in  the  strictly  scientific  work  allotted  to  this  department. 

The  combined  staff  at  head-quarters  is  subdivided  as  follows : 

a.  The  three  Sections;  d.  Topographical  section ; 

b.  The  section  for  military  history ; e.  Geographical-statistical  section  ; 

c.  Trigonometrical  section ; /.  Tho  map-room. 

Tho  three  sections  have  the  object  of  collecting  and  arranging  information 
respecting  tho  home  and  foreign  armies.  Tho  home  subjects  *to  be  treated  are 

* By  Col.  Beuuchamp  Walker,  C.  B.  1869. 
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the  means  and  warlike  institutions  of  the  State,  its  fortresses,  magazines,  ports, 
inland  communications,  the  organization,  recruiting,  mobilization,  armament, 
equipment,  and  drill  of  the  army.  The  warlike  systems  of  foreign  nations,  the 
strength  and  organization  of  their  armies,  regulations,  and  drill,  the  distribution 
of  the  troops,  state  of  preparation  for  active  service,  and  their  systems  of  rein* 
forcemeat  and  reserves,  are  the  further  subjects  of  inquiry.  For  these  purposes 
the  work  is  divided  as  follows,  according  to  the  division  into— 

1 st  Section. — Austria,  Russia,  Sweden  and  Norway,  Denmark,  Turkish  Em* 
pire,  Greece,  Asia. 

2 d Section. — Prussia  and  North  Germany,  South  Germany,  Italy,  Switzer- 
land. 

3 d Section. — France,  Great  Britain,  Belgium,  the  Netherlands,  Spain,  Por- 
tugal, America. 

The  number  of  officers  actually  belonging  to  the  two  categories  of  principal 
and  accessory  establishments  of  the  staff  is  115,  of  whom  94  belong  to  the 
^irst,  and  21  to  the  second  named  branch.  In  the  first  there  are  17  chiefs  of 
the  staff — viz.,  13  with  the  army  corps,  one  with  the  General  Inspection  of  the 
artillery,  and  three  at  the  head  of  the  three  sections — 47  field  officers,  and  29 
captains.  In  the  accessory  establishment  there  are  four  chiefs,  five  field  offi- 
cers, and  12  captains. 

The  office  establishment,  inclusive  of  the  Engineer  geographers — who  are 
non-commissioned  officers  of  the  Artillery  or  Engineers  serving  permanently  in 
the  trigonometrical  section  in  place  of  the  officers  who  were  till  recently  em- 
ployed temporarily  in  this  office,  and  of  whom  there  are  at  present  10 — consists 
of  18  permanent  officials,  not  including  a head  messenger,  two  chancery  ser- 
vants, two  house  servants,  and  a porter. 

The  supernumeraries  comprise  40  officers  attached  for  a year,  20  for  duty 
with  the  staff  generally,  the  remainder  for  surveying ; 34  surveyors  who  are 
only  employed  during  about  five  months  in  each  year,  and  41  draughtsmen. 

The  pay  of  the  permanent  staff  amounts  to  206,150  thalers,  or  30,922 L 10s., 
the  material  expenses  being  62,250  thalers,  or  9,339/.  10s.  Of  this  latter  sura 
about  two-thirds  is  required  for  office  and  surveying  expenses;  17,000  thalers, 
or  2,550/.,  are  allowed  for  the  annual  journeys  of  instruction  undertaken  by  the 
staff,  and  3,Ofto  thalers,  or  450/.,  for  allowances  to  officers  traveling  for  scientific 
or  professional  purposes. 

Tho  uctual  sum  disbursed  for  office  and  surveying  purposes  is  47.450  thalers, 
or  7,4171  10a,  of  which  7,000  thalers,  or  1,050/.,  are  recovered  by  tho  sale  of 
maps  and  works  published  by  the  staff,  2,000  thalers,  or  300 L,  being  derived 
from  tho  profits  of  the  bi- weekly  military  paper,  “ Mililair  Wochtn  Matt." 

Besides  tho  duties  already  mentioned,  the  staff  at  head-quarters  undertakes : 

1.  The  training  of  officers  for  staff  purposes.  To  this  end  young  officers  who 
have  passed  the  prescribed  three  years  at  the  Military  Academy,  “ Krugs 
Akademie"  are  attached  for  a year  to  tho  different  sections,  where  they  are 
required  to  draw  up  reports  on  strategical  and  tactical  questions,  critical 
reports  on  the  military  events  of  past  eras,  descriptions  of  the  ground  embraced 
in  military  operations,  and  of  the  military  organization  of  foreign  countries. 
These  essays,  when  of  special  value,  are  laid  before  the  chief  of  the  staff. 

2.  The  preparation  of  printed  reports  on  foreign  armies,  which  are  distributed 
to  the  staff  officers  employed  elsewhere. 

3.  The  contribution  of  papers  on  professional  subjects  to  the  “Militair  Wochcn 
Blatt, or  military  paper. 
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This  publication,  which  appears  twice  a week,  was  formerly  edited  in  the 
office  of  the  staff,  but  has  lately  been  in  the  hands  of  a responsible  editor,  a 
colonel  on  half-pay,  who  stands,  however,  in  intimate  connection  with  the  office. 
The  contribution  required  from  the  staff  is  twenty  sheets  of  printed  matter 
annually  from  the  various  departments,  a much  larger  amount  being  furnished, 
from  which  the  chief  selects  what  ho  considers  suitable  for  publication. 

4.  Military  tours  of  instruction,  for  which  a sum  of  2,550 L is  annually 
granted. 

All  the  officers  who  can  be  spared  from  the  duties  of  the  office  take  part  in 
these  tours,  as  also  a few  staff  officers  called  in  from  the  commands,  and  a 
selection  from  the  commanders  of  regiments. 

They  aro  also  mode  on  a smaller  scalo  by  the  staff  of  the  Corps,  augmented 
by  regimental  officers  attached  for  instruction,  under  the  superintendence  of  the 
respective  chiefs  of  the  staff. 

For  the  tour  superintended  by  General  Von  Moltke,  the  theatre  of  operations 
and  certain  conditions  likely  to  influence  them  are  indicated,  a supposed  strength 
is  given  to  two  opposing  armies,  their  depots  and  means  of  reinforcement  are 
clearly  laid  down,  and  the  influence  likely  to  bo  exerted  by  the  movements  of 
other  armies  or  bodies  of  troops  on  their  flanks  ore  taken  into  calculation.  Ac- 
cording to  these  data  the  senior  officers  present  make  their  plans  of  manoeuvre, 
employing  their  juniors  in  the  preparation  of  all  the  subordinate  arrangements, 
the  movements  of  the  troops,  the  selection  of  positions  for  attack  or  defense, 
the  arrangements  for  supply,  and  for  retaining  a communication  with  the  base. 
All  these  measures  are  carried  out  on  the  spot,  and  daily  reports  are  made  to 
the  superintending  officer,  which,  when  necessary,  are  accompanied  by  such 
rough  sketches  as  are  usual  during  the  progress  of  a campaign. 

From  these  materials  he  is  enabled  to  form  an  idea  in  what  degree  the  spirit 
of  the  operations  has  been  grasped  by  the  directing  officers,  and  in  how  far 
their  juniors  are  instructed  in  the  details  of  duties  which  they  may  hereafter  bo 
called  on  to  perform. 

5.  A large  share  in  the  military  education  of  the  army  generally,  by  taking 
part  in  the  lectures  given  in  the  various  educational  establishments,  and  by 
acting  as  members  of  the  commissions  of  examination  and  of  studies. 

6.  Officers  of  the  head-quarter  staff  aro  also  detached  to  attend  the  annual 
corps  manoeuvres,  those  taking  placo  in  foreign  countries,  or  the  active  cam- 
paigns of  friendly  allied  nations. 

Of  the  three  sections  into  which  the  head-quarter  staff  is  divided,  the  railway 
department  forms  part  of  the  second  of  these  sections,  the  chief  of  which  selects 
on  officer  to  preside  over  and  superintend  the  working  of  it,  and  gather  ma- 
terials on  inland  and  foreign  railway  communication.  Certain  officers  aro 
attached  permanently,  similarly,  in  fact,  to  thoso  belonging  to  the  sections  of 
the  accessory  establishment,  who  havo  not  only  to  make  themselves  theoreti- 
cally masters  of  their  subject,  but  by  traveling  on  the  various  lines  acquire 
practical  acquaintance  with  the  working  of  railway  transport  in  all  its  phases. 
With  a view  to  diffusing  this  knowledge  as  largely  as  possible,  all  officers  of 
the  staff  havo  since  1 867  been  required  to  attend  a six  weeks’  course  of  study 
with  this  branch. 

The  section  of  military  history  has  charge  of  the  war  archives  of  the  Prussian 
army  and  of  the  library  of  the  general  staff,  for  additions  to  which  latter  a sura 
of  1,100  thalers,  or  165£,  annually,  is  voted. 
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The  staff  of  the  section  is  occupied  not  only  with  subjects  of  recent  and  im- 
mediate interest,  but  with  the  study  and  arrangement  of  materials  belonging 
and  relating  to  the  wars  of  earlier  date,  of  which  there  is  a valuable  collection, 
consisting  of  reports,  day-books,  plans,  and  other  documents,  many  of  them 
legacies  of  the  prominent  actors  in  the  scenes  to  which  they  relate.  The  library 
is  well  supplied  with  the  most  important  works  in  all  languages  on  military 
history,  tactics,  geography,  and  military  science. 

The  trigonometrical  and  topographical  sections  stand  in  intimate  connection 
with  each  other.  Since  1865  the  former  is  charged  with  the  survey  of  the 
Eastern  Provinces,  a work  which  it  is  hoped  will  bo  concluded  in  ten  years, 
under  the  direction  of  the  chief  of  the  staff. 

Under  the  present  organization  there  are  always  forty  young  officers  attached 
to  the  head-quarter  staff,  but  only  for  one  year,  their  absence  from  regimental 
duty  haviug  proved  detrimental,  while  the  current  work  is  naturally  better 
executed  when  carried  out  by  permanent  employes,  thus  avoiding  tho  interrup- 
tion caused  by  constant  reliefs. 

The  geographical-statistical  is  a new  section,  the  necessity  for  which  arose 
from  the  overcrowding  of  other  branches,  particularly  of  the  map-room.  So 
much  material  had  accumulated  in  tho  othor  branches  that  it  was  found  neces- 
sary to  establish  a section  in  which  the  scattered  information  could  be  con- 
densed in  tho  form  of  statistics.  To  this  end  tho  former  geographical  sub- 
section was  altered  into  its  present  form  with  an  enlarged  sphere  of  work,  and 
the  charge  of  the  collection  of  maps  was  transferred  to  it  from  the  map-room, 
which  had  become  so  much  overcrowded  with  old  materials  as  to  have  neither 
room  nor  time  for  tho  ordinary  business  of  taking  charge  of  tho  current  surveys 
and  of  tho  maps  and  charts  intended  for  distribution  to  tho  army. 

With  a view  to  facilitating  the  collection  of  the  best  geographical  and  statis- 
tical materials  all  tho  sections  are  placed  en  rapport  with  tho  new  section,  to 
which  they  are  required  to  forward  all  special  material  coming  under  notice, 
aud  all  books  or  pamphlets  which  contain  geographical  or  statistical  informa- 
tion. This  section  stands  also  in  constant  communication  with  the  civil  statis- 
tical bureau. 

The  duties  of  the  “ Plankammer”  (map-room)  aro  now  restricted  to  the 
care  of  tho  topographical  instruments  of  the  original  surveys  of  tho  topographi- 
cal section,  of  new  maps  prepared  for  distribution,  and  of  the  financial  business 
of  the  general  staff  All  the  scientific  duties  of  the  map-room  have  passed 
over  to  the  geographical  statistical  section. 

There  is  no  regulation  on  the  admission  of  officers  to  tho  staff,  nor  is  there 
any  direet  preliminary  examination.  They  are  selected  from : — 

1.  Those  who  have  completed  the  prescribed  course  at  the  Military  Academy. 

2.  Those  who  notify  their  desire  to  enter  the  staff. 

3.  Those  who  are  recommeuded  by  their  superiors  as  officers  likely  to  become 
useful  staff  officers. 

The  year  of  probation  at  head-quarters,  already  mentioned,  affords  tho  oppor- 
tunity of  forming  an  opinion  as  to  the  capabilities  of  these  officers,  who  at  its 
conclusion  return  to  their  regiments,  where  the)’  are  usually  employed  as  adju- 
tants, or,  on  the  occurrence  of  vacancies,  with  the  brigades,  divisions,  or  corps. 
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CHANGES  SINCE  1856. 

The  following  remarks  are  gathered  from  the  “Report  of  the 
Military  Education  Commission  presented  to  both  Houses  of  Par- 
liament,” in  1870,  in  continuation  of  the  Report  submitted  in  1856, 
on  the  Systems  of  Military  Education  in  France,  and  Prussia. 

1.  The  chief  alterations  that  have  taken  plaeo  in  the  system  of  military 
education  in  Prussia  since  1856,  are  as  follows: — 

(a.)  All  the  educational  establishments  have  been  very  much  enlarged, 
owing  to  the  increase  in  the  army  which  has  taken  place  since  1866. 

(6.)  The  educational  requirements  for  a commission  remain  in  principle  the 
same  as  they  were — the  double  examination  for  the  rank  of  officer,  and  the  ex- 
action from  every  candidate  for  a commission  of  proof  of  both  general  and  profes- 
sional knowledge  being  still  the  peculiar  feature  of  Prussian  military  education. 
There  has  been,  however,  a constant  tendency  to  raise  the  standard  of  the 
preliminary  examination  in  subjects  of  general  knowledge,  and  to  insist  more 
strongly  upon  a sound  liberal  education  as  a condition  of  obtaining  a com- 
mission. The  number  of  AbUuriaiten,  or  men  who  have  passed  through  the 
complete  course  at  a public  school,  entering  the  army  annually  is  now  four 
times  as  great  as  it  was  in  1856,  and  there  is  the  strongest  wish  still  further  to 
increase  their  number. 

(c)  The  Cadot  Schools  in  their  general  character  are  unaltered;  the  intro- 
duction of  the  peculiar  class  of  the  Ober-prima  in  the  Upper  Cadet  School  at 
Berlin  is  the  most  important  modification  made  in  their  organization.  The  pro- 
portion of  officers  supplied  by  the  Cadet  Schools  continues  much  the  same  as 
it  was  in  1856.  The  feeling  in  the  array,  however,  against  preparatory  military 
schools  appears  to  be  increasing;  a strong  opinion  is  entertained  as  to  the  nar- 
rowing effects  upon  the  mind  of  exclusive  class  education;  and  a preference  is 
very  generally  exhibited  for  officers  who  have  had  the  ordinary  education  of 
civil  schools.  At  the  War  Schools  ( Diossi , on  School*  in  1856),  the  Artillery 
and  Engineer  School,  and  the  War  Academy  (Skiff  School  in  1856).  a decided 
opinion  was  expressed  as  to  the  intellectual  superiority  of  the  Abiturientcn 
over  those  who  have  been  educated  in  the  Cadet  Corps. 

(d.)  The  arrangements  for  the  professional  instruction  of  officers  of  corps 
have  been  very  much  altered.  These  officers  now  have  their  education  up  to 
the  timo  of  obtaining  their  commissions  in  common  with  candidates  for  the 
line:  their  special  instruction  does  not  eommenco  at  the  Artillery  and  Engineer 
School  until  they  have  been  in  the  service  three  or  four  years.  For  the  Artil- 
lery, the  course  at  this  school  has  beeu  reduced  to  one  year,  and  made  strictly 
practical  in  character. 

(«.)  The  course  of  instruction  at  the  War  Academy,  or  Senior  Department, 
hits  been  considerably  modified;  thou  h still  comprising  many  subjects  of  an 
entirely  unprofessional  character,  their  number  lias  been  reduced ; the  atten- 
tion of  the  students  is  more  concentrated  upon  military  studies  than  formerly, 
and  a largor  amount  of  time  is  devoted  to  practical  work.  In  short,  the  object 
has  been  to  render  the  instruction  less  purely  theoretical  than  it  formerly  was. 

(/.)  The  most  important  change,  however,  which  has  been  made  is  in  regard 
to  the  War  Schools — the  Schools  at  which  officers  of  all  arms  receive  their 
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professional  instruction.  Since  1856  they  havo  been  entirely  re-organized,  and 
placed  under  the  direct  control  of  the  Central  Educational  Department;  a 
much  higher  class  of  teachers  are  employed ; the  character  of  the  instruction 
has  been  greatly  improved ; and  attendance  at  one  of  these  schools  is,  with 
rare  exceptions,  made  compulsory  upon  every  one  before  obtaining  a commis- 
sion. These  schools  hold  a most  important  position  in  the  Prussian  system  of 
military  education,  and  the  greatest  pains  are  bestowed  on  making  them  answer 
the  purpose  for  which  they  are  intended — that  of  giving  a thoroughly  practical 
instruction  in  military  subjects  to  candidates  for  commissions.  The  improve- 
ments made  in  the  War  Schools  show  the  greatly  incrensed  importance  attached 
of  late  years  in  Prussia  to  the  professional  instruction  of  officers. 

2.  However  different  the  French  and  Prussian  systems  may  bo  in  some 
respects,  they  both  agree  in  this — that  no  attempt  is  made  to  give  a special 
military  education  at  an  early  age,  that  a general  education  is  made  the 
ground-work  of  the  professional  training,  and  that  at  least  up  to  the  age  of  17 
or  18  the  future  officer  receives  the  same  kind  of  education  as  the  civilian,  and 
in  the  great  majority  of  cases  receives  it  at  the  ordinary  schools  of  the  country. 
In  Austria,  also,  the  samo  principle  seems  now  to  havo  been  adopted.  The 
cadet  schools  in  Prussia  aro  no  exception  to  the  rule,  for  the  instruction  at 
them,  except  in  the  two  upper  classes  at  Berlin,  is  the  same  as  at  civil  schools. 
The  principle  of  deferring  military  education  to  a comparatively  late  age  is, 
indeed,  in  Prussia  carried  even  to  a greater  extent  than  in  France,  for  all  pro- 
fessional instruction  is  postponed  until  after  the  service  has  been  entered,  and 
regimental  duty  been  performed  for  nearly  a year.  The  few  who  enter  the 
army  from  the  Ober-prima  and  Selects  of  the  Cadet  Corps  (not  amounting  to 
70  each  year)  are  the  only  individuals  who  receive  any  militarj'  instruction 
before  joining  the  service,  and  in  their  case  this  special  instruction  does  not 
commence  until  the  age  of  17.  So  strongly  is  this  principle  insisted  upon,  that 
even  for  the  artillery  and  engineers  there  is  no  preparatory  military  education, 
and  the  special  instruction  of  the  officers  of  these  arms  is  not  given  until  after 
they  have  been  some  years  in  the  service.  The  idea  in  Prussia  is  that  a young 
man  can  derive  no  ndvantago  from  studying  the  theory  of  tho  military  profes- 
sion until  he  has  learnt  the  practice  of  it.  “What  use  can  it  be,”  it  was  said, 
“to  talk  to  a lad  of  the  principles  of  tactics,  when  he  does  not  even  know  the 
movements  of  a battalion,  and  perhaps  has  never  seen  one  on  parade?” 

3.  After,  however,  entering  the  service  all  tho  officers  of  the  Prussian  army 
receivo  a careful  professional  instruction — that  given  at  tho  War  Schools.  The 
course  is  of  an  essentially  practical  character,  comprising  only  strictly  military 
subjects,  and  excluding  such  studies  as  mathematics  and  even  languages. 

4.  The  officers  of  tho  staff  do  not  necessarily  receivo  any  special  training 
previous  to  their  appointment;  but  in  Prussia  this  is  of  less  importance,  as 
from  the  professional  education  which  every  officer  has  had,  those  appointed  to 
tho  staff,  even  if  they  have  not  passed  through  tho  Senior  Department,  must  at 
least  be  acquainted  with  field  sketching  and  military  regulations,  and  know 
something  of  fortifications  and  artillery.  Moreover,  after  appointment,  means 
are  taken  in  the  “staff  expeditions”  which  occur  annually,  to  instruct  them  in 
their  practical  duties,  and  (as  is  tho  case  also  in  France  with  the  officers  of  the 
Staff  Corps)  to  insure  their  keeping  up  tho  knowledge  of  field  sketching  and 
recounnissance  which  they  had  previously  acquired. 

5.  The  connection  which  exists  in  Prussia  between  the  military  system  and 
tho  general  education  of  tho  country  is  remarkable.  Portefee-fahnrich,  exami- 
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nations  are  not  only  based  on  the  course  of  instruction  at  civil  schools,  but 
havo  been  also  used  as  a means  of  raising  the  character  of  the  education  given 
at  theso  schools.  On  the  one  hand,  the  advantages  offered  to  Abiturienten  and 
to  those  who  havo  been  at  a uuiversity,  indicate  a wish  to  encourage  men  of 
liberal  education  to  enter  tho  army  as  officers;  on  the  other  hand,  by  muking 
exemption  from  the  ordinary  period  of  compulsory  service  in  the  ranks  de- 
pendent (among  other  conditions)  on  educational  attainments,  the  military  sys- 
tem has  been  employed  as  an  equine  for  stimulating  education  among  the 
middle  classes. 

6.  The  general  management  of  military  education  is  vested  in  a single  officer, 
the  Inspector-General.  Ho  is  assisted  by  two  Boards  or  Councils,  tho  Board 
of  Studies  in  matters  connected  with  tho  general  system  of  instruction,  and 
the  Supreme  Examination  Board  in  regard  to  the  examinations  and  qualifica- 
tions fur  commissions.  The  system  of  education  lias  been  still  further  central- 
ized since  1856,  especially  in  tho  caso  of  tho  War  Schools;  and  much  of  the 
progress  that  has  been  made  is  ascribed  to  tho  unity  now  given  to  the  whole 
system  of  instruction.  At  the  same  time  each  of  tho  educational  institutions 
has  its  own  Board  of  Studies,  similar  to  the  conseils  d' instruction,  at  the  French 
schools,  who  are  charged  with  the  general  control  of  the  course  of  study  and  with 
tho  duty  of  making  suggestions  for  its  improvement  Several  of  the  professors, 
both  civil  and  military,  are  always  members  of  this  Board ; so  that  the  benefit 
of  their  practical  experience  is  secured,  and  the  control  of  the  instruction  is 
never  left  entirely  in  the  hands  of  one  man,  nor  even  exclusively  of  military 
mon.  Tho  introduction  of  the  civilian  element  into  these  Boards  is  deserving 
of  notice ; not  merely  the  professors  of  the  schools,  but  eminent  men  connected 
with  tho  University  of  Berlin  are  employed  upon  them,  and  have  a voice  in 
determining  the  system  of  military  education. 

7.  In  discipline  the  heads  of  the  various  schools  are  almost  entirely  supreme. 
At  the  War  Schools  the  young  men  are  subject  to  military  law.  being  already 
in  tho  army ; at  tho  Cadet  Schools  this  is  not  tho  case,  but  tho  discipline  is 
strictly  military  in  character.  At  both  establishments  the  regulations  are 
extremely  stringent,  and  tho  slightest  irregularity  entails  punishment.  But 
tho  importance  attached  to  the  exercise  of  moral  influence  over  tho  pupils,  the 
personal  interest  taken  in  them,  and  tho  kindly  relations  existing  between 
them  and  tho  officers,  make  the  system  of  discipline  much  less  rigidly  military 
than  it  is  at  the  French  schools.  Both  at  the  War  Schools  and  the  Cadet 
House,  specific  punishments  are  attached  to  idleness. 

8.  In  tho  appointment  of  tho  heads  of  the  various  schools  and  of  the  subor- 
dinate officers  employed  at  them,  great  attention  seems  to  bo  paid  to  selecting 
individuals  fitted  for  tho  posts  both  by  educational  experience  and  by  personal 
qualities.  There  appears  to  be  rather  a general  opinion  that  the  instructors  at 
most  of  the  schools  are  underpaid,  and  that  this,  combined  with  tho  preference 
frequently  given  to  activo  military  life,  prevents  tho  posts  being  much  sought 
after  by  the  ablest  officers.  On  tho  other  hand,  however,  selection  for  such 
appointments  is  always  regarded  as  a distinction ; and  in  tho  Prussian  army 
mere  honorary  distinctions,  altogether  irrespective  of  material  advantages,  are 
held  in  much  higher  estimation  than  is  probably  tho  case  in  any  other  service. 

9.  The  most  marked  point  of  contrast  between  tho  French  and  Prussian 
systems  of  military  education  cansiato  in  the  thoroughly  competitive  character 
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of  the  former.  In  Prussia  the  principle  of  competition,  though  to  a certain 
extent  recognised,  is  little  applied  in  practice,  and  never  perhaps  fully  and 
strictly  carried  out.  For  promotion  to  the  highest  class  (the  Selectn)  of  the 
Berlin  Cadet  house  there  is  considerable  competition  among  the  pupils,  and 
admission  to  the  War  Academy  is  obtained  by  competitive  examination  open 
to  all  the  officers  of  the  army ; but  even  in  these  two  cases  personal  and  other 
considerations  come  more  or  less  into  play,  and  the  rewards  con  not  be  said  to 
be  thrown  open  to  pure  competition.  All  jhe  other  military  examinations  are 
simply  qualifying,  and  there  is  no  attempt  to  afford  the  stimulus  of  publishing  a 
list  of  the  candidates  arranged  iu  order  of  merit.  In  fuct  the  term  “competi- 
tive examination  ” scarcely  seems  to  be  understood  in  Prussia.  The  pecuniary 
assistance  afforded  by  the  State  for  the  education  of  boys  in  the  Cadet  Schools 
is  dependent  solely  on  the  circumstances  and  services  of  the  father,  not  on  the 
abilities  of  the  candidate  himself. 

10.  The  objections  expressed  to  the  further  introduction  of  a competitive 
system  appear  to  bo  universally  entertained  in  the  Prussian  army.  The  object 
in  Prussia  seems  to  be,  not  to  attempt  to  establish  an  accurate  comparison  of 
tho  educational  attainments  of  a number  of  individuals,  but  to  form  a general 
estimate  of  the  abilities,  character,  and  military  capacity  of  each.  The  army 
generally  are  not  considered  to  be  losers  by  tho  rejection  of  tho  competitive 
principle ; the  system  of  inspections  and  of  reports  from  inspecting  officers  is 
so  elaborate,  and  so  many  checks  are  provided,  that  the  character  and  abilities 
of  individual  officers  are  well  known;  and  appointment^  certainly  as  a general 
rule,  are  said  to  be  made  on  the  ground  of  real  merit. 

11.  There  appears  to  bo  less  strictness  in  enforcing  tho  regulations  connected 
with  military  education  in  Prussia  than  in  France.  Tho  regulations  themselves 
are  very  stringent,  but  exceptions  are  constantly  sanctioned — for  instance,  in 
the  length  of  time  which  a pupil  is  permitted  to  remain  in  the  same  class  of  tho 
Cadet  Schools,  in  the  number  of  failures  allowed  in  the  various  examinations,  Ac. 

12.  Tho  very  great  care  bestowed  upon  tho  method  of  instruction  at  all  the 
Prussian  military  schools,  is  extremely  remarkable.  Individual  instructors  are 
not  left  to  follow  out  their  own  ideas  of  teaching,  hut  careful  regulations  are 
Issued  for  their  guidance  by  the  Inspector-General  of  Education,  to  which  all 
are  required  strictly  to  conform.  The  system  of  small  classes  in  striking  con- 
trast to  the  French  plan  of  lectures  to  large  numbers,  is  a remarkable  instance 
of  the  nuxicty  to  devote  attention  to  individual  students,  and  to  adapt  the 
instruction  to  varieties  of  ability.  But  tho  most  remarkable  feature  of  the 
system  of  teaching  is  the  core  bestowed  upon  the  higher  objects  of  education, 
upon  forming  and  disciplining  the  mind  and  encouraging  habits  of  reflection. 
The  regulations  for  the  instructors  at  the  various  schools  over  and  over  again 
assert  that  tho  great  object  to  be  kept  in  view  is,  not  merely  to  impart  a certain 
amount  of  positive  knowledge,  but  to  develop©  the  intellectual  faculties  and  to 
cultivate  powers  of  thought  and  reasoning.  The  teachers  are  warned  to  avoid 
minute  details  and  barren  facts,  which  merely  burden  the  memory  nnd  are  soon 
forgotten,  and  to  direct  attention  to  broad  principles,  which  will  lay  the  foun- 
dation for  further  individual  study  in  after  life.  With  tho  same  object  in  view, 
the  examination  questions  are  calculated,  not  merely  to  serve  ns  an  exercise 
of  the  memory,  but  to  test  an  intelligent  acquaintance  with  a subject,  and  the 
power  of  turning  knowledge  to  a useful  pur[>ose. 
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I.  OUTLINE  OF  MILITARY  SYSTEM. 

The  Austrian  Army  is  recruited  by  conscription,  the  period  of 
service  being  for  eight  years,  with  two  years  in  addition  for  the  re- 
serve ; but  such  soldiers  as  wish  it  may  generally  obtain  leave  after 
six  years’  service.  Those  who  serve  eight  years  are  understood  to 
have  a claim  for  employment  on  railways  and  in  the  custom-houses. 
Substitutes  are  allowed,  but  they  are  provided  solely  by  the  State, 
and  the  means  used  for  supplying  them  is  made  an  clement  towards 
securing  good  Non-Commissioned  Officers  for  the  Austrian  Army,  in 
the  following  manner. 

The  sum  paid  over  by  private  individuals  for  avoiding  service  in 
the  Army  is  £150  (1,500  florins,)  and  the  Government,  in  providing 
a substitute,  pays  him  the  interest  of  this  sum  during  his  period  of 
service,  and  the  capital  when  it  is  completed.  A good  substitute  is 
permitted  to  serve  twice,  and  he  may  thus  receive  £300  (3,000 
florins)  when  he  quits  the  army.  Generally  speaking,  the  substi- 
tutes provided  by  the  Government  are  good  Non-Commissioned 
Officers,  who  by  these  menus  are  induced  to  continue  a length  of 
time  in  the  service. 

The  Officers  are  obtained  during  a state  of  peace,  either  from  the 
Military  Academies,  or  by  direct  entry  as  Cadets,  after  passing  a 
slight  examination,  into  the  regiments  of  infantry  and  cavalry,  in 
which  capacity  they  perform  the  ordinary  duties  of  soldiers,  and  no 
particular  period  of  service  is  required  in  this  grade.  The  entry  as 
Cadets  is  by  nomination,  part  by  the  Colonels,  proprietors  of  Regi- 
ments ; part  consisting  of  those  having  claims  on  the  Regiments ; 
and  part  of  those  recommended  from  the  -ranks. 

Those  who  join  the  Army  from  the  Military  Academies  consist 
principally  of  the  sons  of  military  men,  whose  education  is  mainly 
provided  for  by  the  State,  and  of  others  who  are  placed  there  by 
means  of  funds  provided  by  provinces,  districts,  municipalities,  or 
private  individuals. 

Any  Austrian  subject  has  a claim  for  admittance,  on  payment  of 
the  annual  sum  prescribed  by  the  regulations. 
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There  is  no  fixed  proportion  existing  between  the  Infantry  and 
Cavalry  officers  supplied  from  the  Military  Academies,  and  those 
entering  regiments  directly  as  cadets,  but  it  is  understood  that  the 
former  do  not  amount  to  more  than  one-twentieth  or  one-thirtieth 
of  the  latter. 

' The  Artillery  and  Engineers  are  now  entirely  supplied  with  offi- 
cers from  the  Military  Academics. 

There  is  no  difference  in  the  pay  of  officers  of  the  same  rani  in 
the  various  arms  in  Austria. 

Officers  when  not  required  are  placed  on  half-pay,  which  is  rather 
less  than  the  half  of  their  actual  pay  whilst  serving.  When  an 
officer  dies,  his  widow  is  not  entitled  to  a pension,  but  the  state  pro- 
vides for  the  education  of  the  children ; and  to  prevent  distress,  an 
officer  is  not  permitted  to  marry  unless  ho  has  a certain  income, 
independent  of  his  pay,  for  the  maintenance  of  his  wife. 

The  promotion  in  the  Infantry  and  CaValry  is  regimental,  and 
usually  by  seniority ; but  there  is  no  doubt  that  promotion  by  selec- 
tion also  takes  place,  though  not  in  the  regiment  itself,  the  officer 
selected  being  promoted  into  another  regiment.  The  promotion  in 
the  Artillery  and  Engineers  is  also  by  seniority,  and  by  corps,  and, 
until  the  Hungarian  war,  was  exceedingly  slow. 

Although  not  actually  sanctioned  by  the  authorities,  eases  have 
occurred  in  the  Austrian  service  where  officers  have  purchased  steps 
from  others  serving  iu  different  regiments  to  themselves  in  the  fol- 
lowing manner : — if  any  officer  is  about  to  retire  from  the  service, 
the  promotion  in  the  regiment  being  by  seniority,  the  officer  whose 
turn  it  would  be  to  obtain  the  promotion  would  frequently  sell  his 
right  to  a junior  officer  serving  in  another  regiment,  who  would 
thus  be  promoted  into  the  vacancy.  We  were  informed  that  this 
system  had  formerly  led  to  frequent  duels  between  the  officer  obtain- 
ing the  promotion,  and  those  officers  in  the  regiment  whose  pros- 
pects were  directly  injured,  by  the  senior  having  sold  his  promotion, 
and  thus  stopped  their  advancement. 

n.  outline  or  ststek  or  miutart  education. 

Military  education  in  Austria  has  been  entirely  remodeled  since 
, the  Hungarian  war,  and  is  now  conducted  in  a very  regular  and  sys- 
tematic manner  under  the  sole  control  and  supervision  of  the  Fourth 
Section  of  the  Supreme  War  Department,  entitled  “Military 
Schools.” 

The  establishment  consists  besides  of — 

2 Majors  of  Infantry. 

1 Captain  of  Artillery. 
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2 Captains  of  Infantry. 

2 Lieutenants  of  Infantry. 

2 Employes  belonging  to  the  Administration. 

6 Clerks. 

6 Messengers. 

To  show  the  great  importance  of  the  Fourth  Section,  it  will  only 
be  necessary  to  state  that  the  disbursements  of  the  government  for 
Military  Education  in  Austria  for  the  current  year  are  estimated  at 
£281,440,  (2,814,400  florins,)  without  taking  into  consideration 
the  sums  contributed  for  foundations  by  provinces,  districts,  and 
private  individuals,  or  of  ' those  received  for  the  education  of  paying 
students.  This  sum  of  2,814,400  florins  is  apportioned  in  the  fol- 
lowing manner- — 


Florin*.* 

Number  of  Students. 

Vienna  Staff  School, 

43,000 

30  Officers. 

Academies — 

Wiener  Neustadt,  for  Infantry  and  Cavalry, 

256.000 

400  Students. 

Znaim,  Engineers, 

Olmutz,  Artillery, 

157,000 

200 

122,000 

200 

Trieste,  Marine, 

73.000 

100 

4 Cadet  Houses,  at  87,000f., 

348,000 

800 

School  Companies — 

6 Infantry,  at  33,000f.,  

198,000 

720 

1 Cavalry,  “ 39.000f, 

39.000 

60 

2 Frontier,  “ 35,000f., 

70,000 

240 

Scientific  School  Companies — 

6 Artillery,  at  35,000f. 

175.000 

600 

1 Engineer,  “ 36,000f., 

36,000 

120 

1 Pioneer,  “ 36.000f. 

36.000 

120 

1 Flotilla,  “ 22.000f, 

22,000 

60 

I Marine,  11  40,000f., 

40,000 

150 

I Non-commissioned  Officers’  or  Tkach- 

17,000 

60 

ers’  School,  Wiener  Neustadt. 

12  Upper  Houses  of  Education,  at  49,500f. 

594,000 

2,400 

12  Under  Houses,  “ 25,700£, 

308,400 

1,200 

2.534,400 

7,430 

Bureau  of  the  Fourth  Section, 

280,000 

Total, 

2,814,400  = 

£281,440 

So  that  the  annual  cost  to  the  state  for  the  education  of  an  officer 
student,  cadet,  non-commissioned  officer,  and  boy  in  these  various 
schools  is  as  follows: — 

£ t.  d. 

Student  Officer  at  the  Staff  School, 143  6 0 

Student  at  the  Engineer  Academy, 18  10  0 

“ “ Artillery  Academy, 61  0 0 

“ “ Infantry  and  Cavalry  Academy,  64  0 0 

* A florin  is  equal  to  two  shillings  of  English  money. 
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Student  at  the  Marine  Academy, 

Cadets  at  the  four  Cadet  Houses, 

School  Companies — 

An  Infantry  School  Company  Student, 

A Cavalry  “ 44  “ 

A Frontier  “ “ “ 

An  Artillery  “ 44  44  

An  Engineer  44  41  44  

A Pioneer  44  44  44 

A Flotilla  44  44  44  

A Marine  44  44  44  

A Non-Commissioned  Officer  at  the  Teachers’  School, .... 

A Boy  at  the  Upper  Houses  of  Education, 

44  Lower  44  44  


£ 

8. 

d. 

48 

6 

0 

43 

10 

0 

27 

10 

0 

65 

0 

0 

29 

4 

0 

29 

4 

0 

30 

0 

0 

30 

0 

0 

36 

12 

0 

26 

12 

0 

28 

6 

0 

29 

14 

0 

25 

14 

0 

And  thus,  as  the  course  of  instruction  is  continued  for  four  years  in 
the  Cadet  Ilonaes,  four  years  in  the  Academies,  and  two  years  in 
the  Staff  School,  the  cost  of  training  the  Officers  in  the  Austrian 
Army  is — 


For  an  Officer  of  Artillery,  about 420 

44  *4  Engineers, 490 

44  44  Infantry  or  Cavalry, 430 

44  44  Marine, 370 

44  44  the  Staff, 710 


From  the  Bureau  of  this  Section  at  Vienna  all  orders  for  the 
management,  maintenance,  discipline,  studies,  and  regulation  of  the 
various  Schools  and  Academies  arc  issued ; and  all  details  relating 
to  the  progress  of  the  several  students  and  the  results  of  their  ex- 
aminations are  periodically  sent  and  regularly  examined. 

THE  IMPERIAL  INSTITUTIONS  FOR  MILITARY  EDUCATION.* 

The  Imperial  institutions  for  Military  Education,  are  divided  into 
Three  Classes.  They  are — 

A.  Such  Institutions  as  are  immediately  intended  for  the  educa- 

tion of  pupils  as  Non-commissioned  Officers ; namely, 

(1.)  The  Lower  Military  Houses  of  Education. 

(2.)  The  Upper  Military  Houses  of  Education. 

(3.)  The  School  Companies. 

B.  Institutions  in  which  it  is  intended  to  educate  pupils  as  Offi- 

cers; namely, 

(1.)  The  Cadet  Institutions. 

(2.)  The  Military  Academies. 

• The  following  account  is  translated  from  “ Die  Kaiteriich-Kdniglichen  Militetr-Bildung »- 
Ant  fallen,  tnif  betonderer  RHckticht  auf  die  Vortchri/len  /Mr  den  Eintritt  in  dieeHbcn , 
ZutammengetfelU  out  den  allerhdehtt  sanctionirten  Reglementt  der  Milil&r-Tiildung*- An- 
ti alien.  Wien,  1864.”  ( The  Imperial  Military  Institutions  /or  Education , with  special  re- 
ference to  the  conditions  required  for  admission,  compiled  from  the  regulations  sanctioned  by 
flis  Majesty.  Vienna,  1864  ) 
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C.  Such  Institutions  as  partly  give  a special  kind  of  instruction, 
and  partly  complete  and  carry  out  the  previous  education 
of  Officers.  These  are — 

(1.1  Tho  Institution  for  Military  Teachers. 

(2.)  Tho  Higher  Course  lor  the  Artillery  and  Engineers. 

(3.)  The  War  School 

In  the  institutions  of  the  first  and  second  class,  education  as  well 
as  instruction  is  given,  but  those  of  the  third  class  are  limited  to 
instruction  ; accordingly,  all  that  is  said  in  the  following  pages  with 
regard  to  the  admission  of  pupils,  and  with  regard  to  beneficial 
foundations,  has  no  reference  to  institutions  of  the  third  class. 

Although  each  of  the  first-named  classes  forms  a complete  whole 
in  itself  yet  they  stand  in  close  mutual  relation  to  each  other,  inas- 
much as  the  most  distinguished  pupils  of  the  Lower  Houses  of 
Education  pass  into  the  Cadet  Institutions;  and  in  the  same  way 
the  most  distinguished  scholars  of  the  Scientific*  School  Companies, 
viz.,  those  of  the  Artillery,  Engineers,  Pioneers,  Flotilla,  and  Marine 
Schools,  may  be  transferred  as  attendant  pupilsf  to  the  Academies; 
by  this  means  they  may  obtain  a right  to  a position  in  the  Army  as 
Officers. 

So,  on  the  other  hand,  insufficient  progress  may  be  a reason  for 
scholars  being  removed  from  tho  Cadet  Institutions  and  the  Acade- 
mies into  the  Upper  Houses  of  Education  and  the  School 
Companies. 

By  these  regulations  a road  is  opened  for  the  advancement  of 
any  talent  that  may  gradually  develop  itself ; and  at  the  same  time 
the  pupils  of  the  Institutions  for  Higher  Military  Education  are 
submitted  to  that  process  of  elimination  which  is  requisite  for  tho 
success  of  these  Institutions. 

The  pupils  in  the  Institutions  for  Military  Education  arc  either 
foundation  pupils.J  or  paying  pupils;  the  first  are  divided  into  the 


• Tfthniche  (trchnical)  is  (hr  original  word.  Compare  its  use  In  .nolher  matter;  there 
are  in  the  Artillery  two  services,  the  ordinary  Campaigning  Artillery  aud  the  Technical 
Artillery. 

t Frtquentnnlm,  who  frequent,  attend,  or  visit  the  school. 

J St  if Hinge,  foundationers,  and  Zahlende,  paying  pupil*,  the  flret  divided  into,  (1  ) Militdr- 
Ararial  foundationers,  who  are,  as  a rule,  sons  of  Soldiers  and  Officers,  and  are  maintained 
at  the  expense  of  the  Military  Treasury,  the  Arar,  or  JSrarium  ; (2.)  Provincial  foundation- 
ers. who  are  maintained  by  the  interest  of  lands  or  money  granted  In  favor  of  young  men 
belonging  to  some  particular  province,  Bohemia,  Gallicia.  the  Tyrol,  Upper  or  Lower  Aus- 
tria, either  by  the  Central  Government  (the  State,)  or  by  the  Estates  or  Parliament  ( Stande ) 
of  the  province  ; (3  ) Private  foundationers,  under  which  name  are  included  not  only  those 
maintained  by  moneys  left  by  private  individuals,  but  those  also  whose  payments  come  from 
grants  made  by  municipal  and  local  corporations. 
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military  or  treasury  foundation  pupils,  and  the  provincial  and  private 
foundation  pupils. 

The  military  or  treasury  places  belong  to  the  army ; the  claim  for 
these  depends  upon  the  nature  of  the  institution  and  the  position 
of  the  parents.  As  a general  rule,  it  may  be  laid  down  that  chil- 
dren of  officers  are  expected  to  remain  up  to  eleven  years  of  age 
under  the  care  of  their  parents,  whereas  those  of  common  soldiers 
may  in  the  eighth  year  of  their  age  be  taken  under  the  protection 
of  the  State. 

The  provincial  foundations  arc  bestowed  upon  the  sons  of  the 
nobility,  or  of  distinguished  employes  of  the  state  belonging  to  the 
crown  lands  of  the  province.  Private  foundations  are  those  estab- 
lished by  private  individuals  or  corporations,  and  the  appointment 
to  these  depends  upon  the  conditions  laid  down  by  the  founder. 
The  capital  or  property  of  these  foundations  is  generally  adminis- 
tered by  the  Supreme  War  Department.* 

Every  Austrian  subject  may  claim  admission  as  a paying  pupil,  if 
the  other  conditions  of  admission  arc  fulfilled  in  his  case. 

In  the  Lower  Houses  of  Education  there  arc  only  military  or 
treasury  places. 

In  the  Upper  Houses  of  Education  there  are  1,800  military 
places;  the  remaining  600  are  filled  up  by  pupils  upon  provincial 
or  private  foundations,  and  by  paying  pupils. 

In  the  School  Companies  the  number  of  the  foundation  places 
and  paying  places  is  not  fixed. 

In  the  Cadet  Institutions  and  the  Academics  there  arc  900  full 
and  200  half  military  places,  and  520  places  for  pupils  on  provincial 
and  private  foundations,  and  for  paying  pupils. j 

A sum  to  cover  the  expenses  is  fixed  in  the  case  of  the  pupils  on 
the  provincial  and  private  foundations,  as  also  for  the  paying  pupils, 
amounting  in  the  Houses  of  Education  and  in  the  School  Companies 
to  150  florins  (15/.)  per  annum ; in  the  Cadet  Houses  to  400  florins 
(40/.)  per  annum  ; in  the  Academics  600  florins  (60/.)  for  each  of 
the  three  first  years,  and  800  florins  (80/.)  for  the  last  year.  These 
payments  will  be  subject  to  modifications,  at  considerable  intervals 
of  time,  according  to  the  price  of  articles  of  consumption,  and  will 
be  drawn  in  the  case  of  the  pupils  on  the  provincial  foundations 

•The  Ober-Mititttr  Commando, or  Com nui ndersh ip-in -ckirf.  the  Fourth  Section  of  which 
has  the  charge  of  Military  Education.  Commando  w the  German  word  corresponding  to 
Commander,  as  Ministry  does  to  Minister,  and  may  signify  one  or  more  persona,  a aingle 
Officer,  or  a Board  of  Commissioners. 

t Making  a total  of  1,6‘JO,  to  which  may  be  added  about  80,  reserved  for  F requentanirn  from 
the  School  Companies. 
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from  the  funds  of  the  respective  provinces,  and  in  the  case  of  the 
pupils  of  the  private  foundations,  from  the  moneys  belonging  to  the 
private  foundations. 

The  capital  for  the  provincial  and  private  foundations  must  bo 
duly  secured  and  sufficient  in  amount  to  cover  the  fixed  payments 
for  the  number  of  places  determined  upon.  Supposing  the  sum 
contributed  to  be  insufficient,  the  requisite  sums  must  be  obtained 
by  deferring  any  further  nominations.*  The  proper  sums  in  dis- 
charge of  these  contributions  must  be  paid  in  advance,  half-yearly, 
on  the  1st  of  October  and  the  1st  of  April.  Those  which  belong 
to  the  provincial  foundations,  and  such  private  ones  as  are  adminis- 
tered by  trustees*  must  be  paid  into  the  nearest  Military  Chest.f 
In  the  case  of  those  pupils  who  pay  for  themselves,  the  money  must 
be  sent  precisely  on  the  above-mentioned  days  to  the  Commandant, 
or  Director  of  the  School,  without  reference  to  the  day  on  which 
the  pupil  may  have  entered  the  school.  On  the  other  hand,  in 
cases  where  a pupil  either  is  removed  from  or  otherwise  quits  the 
institution  before  the  natural  time,  restitution  will  be  made  of  the 
corresponding  proportion  of  the  sum  paid  in  advance. 

For  admission  into  a Military  Educational  Institution,  the  boy 
must  first  of  all  be  of  the  ago  specified  for  the  institution  in  ques- 
tion, and  must  further  possess  the  proper  bodily  growth  and  strength 
corresponding  to  that  age,  and  the  prescribed  amount  of  knowledge. 
Every  boy  who  is  to  be  offered  as  a candidate  for  a military  place 
must  first  be  registered,  and  this  in  the  course  of  the  same  year  for 
which  his  admission  is  desired.  This  registration  must  be  made  by 
the  parents  or  guardians  through  the  Commanding  Officers  of  tho 
Army, | or  Army-Corps,  or  Military  Government^  within  whose  dis- 
trict they  are  domiciled,  or  in  case  of  their  living  in  foreign  parts, 
through  the  Austrian  Legation  of  the  country. 

Applications  thus  made  must  state  what  is  the  institution,  admis- 
sion into  which  is  desired,  and  must  be  accompanied  by  the  follow- 
ing certificates : — 1.  Baptismal  certificate.  2.  Certificate  of  vaccin- 
ation. 3.  Certificate  of  bodily  health,  by  a Military  Surgeon.  4. 

•The  interest,  that  is,  will  be  allowed  to  accumulate,  until  a sufficient  sum  ia  provided  to 
pay  for  the  maintenance  of  a pupiL 

t Such  a a exist  in  moat  large  towns. 

I There  are  four  Armies;  the  First  In  the  west,  with  its  head-quarter*  at  Vienna;  the 
Second  in  Italy,  with  ita  head-quarters  at  Verona ; and  two  othera  in  the  eastern  provinces. 
Each  of  these  is  divided  into  acertain  number  of  Army  Corpa.  The  particulars  may  be  seen 
In  Schematismus  or  Military  Calendar,  and  briefly  in  (he  Almanach  de  Gotha. 

I In  those  parts  of  the  Empire,  namely,  in  the  so-called  Military  Frontiers,  the  old  Turkish 
border,  where  the  government  is  simply  military. 
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Tlie  school  certificate  for  the  last  half-yearly  examination:  And  5. 
On  the  reverse  the  following  declaration 

“ I hereby  pledge  myself  to  surrender  up  my  son  (or  ward)  to  the 
Imperial  Military  Service,  in  case  of  his  being  admitted  into  a Mili- 
tary Educational  Institution  ; and  I declare  that  I will  under  no  pre- 
text require  his  return.” 

The  object  of  this  declaration  is,  on  the  one  hand,  to  secure  per- 
manent elements  for  the  Military  Educational  Institutions,  and  to 
create  in  the  minds  of  the  relations  of  the  candidates  the  serious- 
ness of  purpose  so  essential  in  the  choice  of  a profession.  The 
declaration  will  also  sen  e to  retain  the  pupils  to  a course,  which 
they  have  usefully  commenced,  and  to  protect  them  from  the  con- 
sequences of  hasty  decisions  on  the  part  of  their  friends.  On  the 
other  hand,  if  it  appears  manifest  that  a pupil  has  not  the  requisite 
inclination  or  qualification  for  the  military  service,  his  removal  from 
the  institution  ensues  with  or  without  the  request  of  his  friends,  as 
will  be  more  fully  explained  further  on. 

The  applications  will  be  examined  by  the  Commanding  Officers 
of  the  Army,  or  the  Army  Corps,  or  Military  Government,  and  after 
their  revision  the  candidates  will  be  registered  and  the  petitioners 
duly  informed. 

Any  changes  which  occur  in  the  case  of  the  registered  candidate, 
or  in  his  ftmiily  circumstances,  between  the  time  of  registration  and 
of  actual  admission,  are  to  be  made  known  to  the  authorities  before 
whom  the  application  was  brought. 

The  registers  arc  to  be  submitted  to  the  Supreme  War  Depart- 
ment in  the  middle  of  June,  so  that  applications  can  be  received  by 
the  Commanding  Officers  of  the  Army,  or  Army  Corps,  or  Military 
Government,  at  the  utmost  only  up  to  the  end  of  May. 

Appointments  to  the  military  places  in  the  Houses  of  Education 
and  the  School  Companies  are  made  by  the  Supreme  War  Depart- 
ment ; His  Majesty  the  Emperor  reserves  for  himself  those  in  the 
Cadet  Institutions  and  the  Academics. 

Vacancies  in  the  provincial  foundation  places  arc  advertised,  and 
applications  called  for,  by  the  Governors  or  by  the  Standing  Com- 
mittees of  the  Estates  of  the  respective  provinces.* 

All  proposals  made  in  this  manner  are  forwarded  to  the  Minister 

♦The  Governor  or  Lord  Lieutenant  (the  SiaUhalttr)  is  the  ordinary  representative  of  the  . 
Emperor  in  the  various  provinces  composing  the  Empire.  In  hi«  hands  resides  the  usual 
administration  of  the  government.  The  province*  have  also  their  ancient  Estates  or  Parlia- 
ments, Standing  Committees  of  which  might,  under  certain  circumstances,  sit  at  times  when 
the  Estates  were  not  assembled. 
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of  the  Interior,  ami  submitted  by  him  for  the  sanction  of  Ilis 
Majesty. 

Appointments  to  the  private  foundations  are  made  by  the  person 
specified  by  the  founder ; decisions  of  this  kind  are  submitted  on  or 
before  the  15th  of  June,  to  the  Supreme  War  Department  for  their 
approval  of  the  candidates  and  distribution  of  them  into  the  various 
institutions. 

If  a candidate  in  whose  case  the  prescribed  conditions  of  admis- 
sion are  not  fulfilled  is  nominated  to  a private  foundation,  and  his 
nomination  consequently  not  approved,  a new  nomination  must  be 
made. 

Pupils  who  pay  arc  appointed  by  the  Supreme  War  Department. 

The  sanction  of  the  appointments  and  the  distribution  of  the 
candidates  appointed  in  the  various  institutions,  in  the  case  of  the 
military  and  the  paying  pupils,  will  be  made  known  to  them  by  the 
Commanding  Officers  of  the  Army,  or  Army  Corps,  or  Military 
Government ; in  the  case  of  the  provincial  foundations  by  the 
Minister  of  the  Interior ; and  in  the  case  of  the  private  foundations 
by  the  trustees. 

Candidates  living  in  a foreign  country  will  be  informed  by  the 
Legation  in' that  country. 

Upon  the  appointment  made  to  an  entirely  gratuitous  place  in  a 
military  educational  institution,  all  payments  of  allowances  for  the 
education  of  children  cease.* 

The  conveyance  of  military  foundation  pupils  to  the  school  to 
which  they  are  appointed  will,  if  not  provided  for  by  the  friends  of 
the  pupils,  be  made  at  the  expense  of  the  Military  Treasury  by  the 
ordinary  means  of  locomotion. 

Trustworthy  Non-commissioned  Officers  from  the  nearest  detach- 
ment of  troops  should  be  selected  by  the  military  authorities  for  the 
conveyance  and  charge  of  the  pupils;  four  or  five  being,  according 
to  the  circumstances,  committed  to  the  care  of  a single  superin- 
tendent. 

The  conveyance  of  all  other  pupils  must  be  provided  for  by  their 
friends. 

Admission  into  the  Military  Educational  Institutions  takes  place 
only  at  the  commencement  of  the  school  year.  Candidates  admit- 
ted must  present  themselves  in  their  respective  institutions  between 
the  loth  and  the  30th  of  September. 

• Small  allowances,  e.  g-.  of  61.  for  threo  years,  are  very  generally  made  to  the  widows  of 
officers,  and  occasionally  to  officers  themselves,  to  assist  them  In  securing  a decent  education 
for  their  children. 
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The  Commanding  Officers  of  the  Army,  or  Army  Corps,  or  Mili- 
tary Government  have  to  take  care  that  every  candidate  admitted 
to  a military  place  shall,  before  leaving  to  join  the  institution,  be  a 
second  time  examined  by  an  Army  Surgeon,  and  shall  only  be  allowed 
to  proceed  to  the  institution  in  case  of  his  bodily  qualifications  being 
found  perfectly  sufficient 

Finally,  the  candidate  upon  presenting  himself  must  be  re-examined 
by  the  chief  Medical  Officer  of  the  institution,  and  if  he  is  hereby- 
found  to  be  unqualified  for  military  education,  will  not  be  received.* 

Any  Military  Surgeon  or  Medical  Officer  who  incurs  the  guilt  of 
neglect  of  his  duty  in  this  particular  will  be  held  responsible. 

Every  candidate  upon  presenting  himself  will  moreover  undergo 
the  prescribed  examination  in  his  previous  studies,  and  if  his  pre- 
vious education  appears  insufficient,  his  appointment  will  be 
cancelled.! 

Pupils  admitted  after  a private  education  into  a Military  Institu- 
tion arc  provided  by-  this  institution  with  new  linen  and  clothes. 
All  clothes  they  bring  with  them  are  without  exception  to  be 
returned  to  their  friends,  and  an  acknowledgment  of  the  return 
given. 

No  pupil  in  any  of  the  Military  Institutions  is  allowed  to  possess 
any  linen  or  clothes  except  what  is  provided ; and  the  friends  and 
relations  arc  not  to  be  called  upon  for  any  sort  whatever  of  adfli- 
tional  contribution.  An  amount  of  pocket-money,  varying  with 
the  character  of  the  institution,  may  be  transmitted  to  the  pupils 
through  the  hands  of  the  authorities  of  the  school ; but  this  is 
entirely-  at  the  pleasure  of  the  friends  and  relations ; all  necessaries 
being  provided  by  the  institution. 

The  pocket-money  can  only  be  paid  to  the  pupil  through  the 
Commanding  Officer  of  the  Institution  or  of  the  Company. 

The  amount  allowed  must  depend  on  the  conduct  of  the  pupil, 
but  must  not,  even  in  the  Academies,  exceed  three  florins  (six 
shillings)  a month. 

The  course  of  instruction  given  in  the  Military  Educational  In- 
stitutions is  fixed  by  special  tables  drawn  up  for  each  institution. 
Special  text-books,  to  be  followed  in  the  courses,  are  also  appointed. 

* Thus,  it  will  be  seen,  all  candidates  appointed  to  the  military  places  in  the  schools  arc  ex- 
amiued  three  times  over  by  a medical  officer.  Where  the  8tate  does  not  pay,  in  the  case  of 
provincial  or  private  foundations,  or  of  paying  pupils,  the  same  amount  of  precaution  is  not 
thought  necessary. 

t The  difficulties  of  (raveling  appear  to  be  considered  in  Austria  loo  great  to  allow  of  any 
examination  (competitive  or  otherwise)  before  the  cand.datr*  provisionally  admitted  actually 
arrive  at  the  school  to  which  they  are  appointed  ; If  ill  qualified,  they  are  rii»mis»ed  with  the 
chance  of  asecoud  iriaL 
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The  tables  drawn  up  to  regulate  the  course  of  instruction  are 
subject  to  such  modifications  as  may  be  called  for  by  the  require- 
ments of  science  and  by  improvements  in  the  methods  of  teaching. 

The  scholars  will  also  receive  in  the  course  of  the  year,  more 
particularly  in  summer,  and  after  the  close  of  the  examination,  prac- 
tical instruction  suitable  to  the  arm  of  the  service  for  which  they 
are  destined. 

Every  September  the  pupils  pass  into  the  next  succeeding  yearly 
course. 

In  the  same  month  the  scholars  quit  the  institutions,  and  are 
either  placed  in  the  army  or  transferred  to  other  institutions.  The 
conditions  under  which  this  is  done  are  given  in  detail  in  the 
account  of  each  institution.  . 

The  expenses  of  the  conveyance  of  the  pupils  from  one  institu- 
tion to  another  are  borne  by  the  Treasury. 

Pupils  who  make  no  progress  in  scientific  studies  will  be  required 
to  enlist  in  the  army*  if  old  enough,  and  if  not,  will  be  removed  to 
an  inferior  Military  Educational  Institution  ; or  if  they  are  already 
in  ono  of  tho  Houses  of  Education  or  School  Companies,  will  be 
employed  in  learning  some  trade  which  will  be  of  use  in  the  army,t 
and  when  they  have  reached  the  proper  age,  will  be  enlisted. 

Pupils  whose  want  of  bodily  qualification  unfits  them  for  the 
army  will  be  sent  back  to  their  parents  or  guardians.  Those  hold- 
ing military  places  in  the  Academics,  if  their  parents  are  entirely 
unable  to  provide  for  them,  will  receive  a yearly  pension  of  150 
florins  (15/.)  until  they  can  be  placed  in  some  employment  under 
the  State  at  a salary  at  least  equivalent  to  this  sum. 

Pupils  out  of  the  Military  Houses  of  Education  or  School  Com- 
panies, who  are  removed  for  want  of  bodily  qualification,  and  whose 
parents  are  entirely  unable  to  provide  for  them,  will,  according  to 
their  capacities,  bo  placed  either  in  the  Accounts  Department!  or 
Borne  similar  Military  Department,  in  the  Geographical  Institution,  or 
as  drummers  or  clerks  in  one  of  the  higher  Military  Schools,  or  will 
be  taught  some  trade  for  employment  in  the  Outfit  Department, § or 
will  be  made  teachers.  If,  however,  the  pupil's  bodily  disqualifies- 

* Wilt  be  assrnlirt,  will  take  the  oath.  They  are  considered  old  enough  for  this  at  sixteen. 

t Even  clothes  and  shoes  being  made  by  soldiers;  a considerable  number  of  soldiers  were 
found  thus  employed,  for  example,  at  the  Artillery  Academy  at  Olmiitz,  under  the  superin- 
tendence of  a master  workman,  bearing  a non-commissioned  grade,  that  of  a prima  planitt, 
for  whom,  see  a Note  further  on. 

« Militttr  Reehnung*  Brartche. 

S Monturt  Commission,  charged  with  the  duty  of  providing  arms,  clothing,  Stc  , for  the 
army.  There  are  several  establishments  in  various  parts  of  the  Empire.  One  of  the  largest 
is  at  Stockerau,  near  Vienna. 
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tion  be  of  a nature  to  incapacitate  him  for  any  of  the  above-men- 
tioned employment*,  he  will  be  removed  at  the  exj>enae  of  the 
Treasury  into  some  Civil  or  Military  Hospital.* 

If  in  moral  respects  a pupil  is  found  to  be  a mischievous  member 
of  the  institution,  he  may  at  any  time  in  the  course  of  any  year  be 
removed. 

Pupils  who  pay,  in  case  of  their  removal  being  found,  for  what- 
ever reason,  necessary,  will  be  sent  home  to  their  friends,  the  con- 
sent of  the  friends  being  required  before  they  can  be  either  engaged 
as  soldiers  or  removed  to  one  of  the  lower  institutions.  The  ex- 
penses already  incurred  will  be  deducted  from  the  payment  made  in 
advance,  and  the  balance  repaid  to  the  pnrents  or  guardians. 

A pupil  who  for  whatever  reason  has  once  been  removed  from  a 
Military  School  can  never  be  afterwards  admitted  into  any  one  of 
them,  and  in  case  of  his  either  then  or  afterwards  enlisting  in  the 
army,  he  can  not,  under  any  pretext  whatever,  obtain  the  rank  of 
Officer  before  the  pupils  of  the  year  to  which  he  belonged.  This 
rule,  in  the  case  of  pupils  who  have  been  transferred  from  a higher 
to  a lower  institution,  even  when  they  pass  out  of  this  latter  in  the 
regular  course,  must  be  observed  in  reference  to  the  pupils  of  the 
year  to  which  they  belonged  in  the  institution  from  which  they 
were  removed. f 

A.  SCHOOLS  FOR  XOX-COmSSIOXED  OFFICERS. 

1.  The  Lcncer  Military  limits  of  Education. 

The  twelve  Lower  Military  Houses  of  Education  contain,  as  has 
been  said,  only  military  place*.J  These  appertain,  in  the  first  in- 
stance, to  the  legitimate  sons  of  all  soldiers  bearing  arms,§  whether 
bom  in  marriage  of  the  first,  or  in  marriage  of  the  second  degree.} 


* Into  a Siethen  haus,  a hospital  for  incurable  casts ; or  an  InraUden  kau*,  for 
Invalid e*. 

t A pupil  who  was  removed  from  the  Academy  at  Wiener  Nroatadt  might,  for  example, 
enter  the  army  as  a simple  Cadet,  under  the  patronage  of  the  Colonel  of  a regiment,  and 
might,  hut  for  this  rule,  receive  rapid  promotion,  and  become  the  senior  in  rank  of  his  com- 
rades of  the  same  year  at  the  School.  In  like  manner,  a pupil  removed  from  a Cadet  Institu- 
tion and  transferred  into  a School  Company,  might,  upon  leaving  that,  under  certain  circum- 
stances, outstrip  hia  late  comrades  at  the  Cadet  Institution. 

I That  it,  all  the  pupils  are  of  military  or  quasi  military  birth,  and  the  expense  ia  borne  by 
the  State.  Both  three  and  the  Upper  Military  House*  are  to  be  reduced,  it  ia  said,  to  ten. 

I The  whole  body  {Mannachaft)  of  soldiers  bearing  arm*  {Fntergrtrehntand.') 

I Marriage  of  the  first  degree  ia  that  entered  into  with  full  permission.  In  this  the  wires 
live  la  the  barracks,  receive  a certain  amount  of  rations,  their  children  are  recognized,  and 
in  case  of  the  lather’s  death  are  admitted  into  the  Orphan  School*.  Soldiers,  are,  however, 
occasionally  allowed  to  marry,  on  condition  of  surrendering  every  claim  to  the  above-men- 
tioned privileges.  This  constitutes  marriage  of  the  second  degree. 
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Subordinatcly  to  these,  a lawful  claim  exists  in  the  following 
cases : — 

1.  Sons  of  soldiers  serving  in  the  Trabant  Body  Guard,  the 

Court  Watch,  the  Outfit  Commission,  and  other  military 
bodies.* 

2.  Sons  of  fathers  belonging  to  the  Reserve,!  without  preju- 

dice, however,  to  sons  of  soldiers  in  actual  service. 

3.  Sons  of  invalided  soldiers,^  not  only  m cases  where  the 

father  has  already  married  at  the  date  of  his  reception  as 
invalided,  but  also  in  those  where  marriage  has  been  sub- 
sequently permitted. 

4.  Sons  of  those  who  have  either  as  substitutes  or  otherwise 

served  double  time,  and  are  now  in  the  employment  in 
connection  with  the  Court  or  Government,  even  in  cases 
where  marriage  has  been  contracted  after  quitting  the 
service. 

5.  Sons  of  men  belonging  to  the  military  service,  not  included 

in  the  above-mentioned  cases  namely,  the  sons  of  Prima- 
planists,§  Employes,  and  Officers. 

In  any  large  number  of  candidates  special  regard  should  be  had 
to  tiic  sons  of  fathers  who  have  been  killed  or  invalided  on  the 
field ; after  these,  to  those  who  are  orphans  on  both  sides ; then  to 
the  sons  of  substitutes  and  other  soldiers  in  actual  services ; and  last 
follow  in  order  the  sons  of  fathers  either  belonging  to  the  Reserve 
or  received  as  Invalides,  or  otherwise  connected  with  the  Military 
Sendee. 

As  the  sons  of  Officers  serving  with  the  swordj  have  a large  num- 
ber of  places  reserved  for  their  benefit  in  the  Cadet  Institutions  and 
the  Academics,  their  admission  into  Military'  Houses  of  Education, 
more  especially  into  the  Lower  House  of  Education,  is  only  allow- 
able when  no  prejudice  is  caused  to  the  above-mentioned  claimants, 
and  as  a general  rule  can  only  take  place  when  they  are  orphans,  or 
under  special  circumstances. 


•The  T raban ten  Lsibgardz  and  the  Bofburgwachc  are  Court  troop*.  For  the  Monturt 
Commission,  see  a previous  Note. 

t Soldiers  enlist  for  eight  years,  and  after  this  to  the  end  of  the  tenth  year  are  on  the 
Reserve. 

J That  is,  belonging  tq  the  Hospitals  or  Hotels  des  Invalides,  the  Inraliden-hUtutr,  of  which 
there  are  several. 

9 Prims  pianists,  a name  derived  from  prima  plana,  the  first  leaf  of  the  list,  is  given  to 
soldiers  employed  in  various  special  duties,  especially  perhaps  those  not  of  a strictly  military 
kind.  The  master  tailors,  master  shoemakers,  master  farriers,  are  all  pr i mo-pl ani#ten.  The 
surgeon’s  assistant  ranks  as  such.  The  grade  is  superior  to  thst  of  sergeant,  but  those  who 
hold  it  are  eaeiuded  trom  promotion  to  a commission. 

1 This  us  a frequent  p..ru»e  (mU  dem  Dtgrn  dicnrndi ) for  active  service. 
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The  age  of  admission  is  the  completion  of  the  seventh  year. 
Children  under  this  age  who  are  orphans  on  both  sides,  or  whose 
fathers  being  widowers,  have  to  serve  in  the  field,  will  be  received 
into  the  Orphan  House  at  Vienna,  and  be  transferred  on  completing 
their  seventh  year  to  the  Lower  Houses  of  Education.  Children 
who  have  passed  the  prescribed  age  for  admission  into  the  first  class 
of  the  Lower  Houses  of  Education  can  only  be  admitted,  in  case  of 
their  possessing  the  requisite  amount  of  knowledge,  into  the  classes 
corresponding  to  their  age,  and  in  case  of  there  being  places  vacant 
in  these  classes ; any  addition  to  the  prescribed  numbers  in  the  re- 
spective years  is  not  allowable. 

The  number  of  pupils  in  each  of  the  Lower  Houses  of  Education 
is  fixed  at  100.  These  100  pupils  are  divided  into  four  years,  each 
year  being  as  nearly  as  possible  of  the  same  numerical  strength. 

The  command  is  held  by  a Subaltern  Officer,  to  whom  are  at- 
tached for  the  religious  education,  the  medical  care,  the  discipline, 
and  the  instruction — 

1 House  Chaplain, 

1 Army  Surgeon, 

4 Sergeants  and  Instructors, 

4 Honorary  Sergeants*  ns  Assistant  Instructors, 

1 Sergeant,  as  House  Adjutant;  and 
6 Corporals,  fur  the  discipline. 

Additional  assistance  may  be  procured  for  managing  the  house  and 
attending  on  the  pupils. 

To  conduct  the  instruction  (which  will  be  almost  entirely  ad- 
dressed immediately  to  the  senses  of  the  children)  class-teachers 
will  be  provided  for  each  yearly  course ; and  these,  with  the  house 
chaplain  and  the  medical  officer,  aided  by  assistant  teachers,  will 
give  the  pupils  instruction  in  the  following  subjects  ; — 

1.  Religious  Knowledge.  2.  Herman.  3.  Natural  History.  4.  Geography. 
5.  Arithmetic,  both  ordinary  and  mental.  6.  Writing.  7.  Common  Drawing. 
8.  First  Notions  of  the  Rules  of  Drill  9.  Gymnastic  Kxercises  and  Swimming. 

2.  Upper  Military  House*  of  Education. 

These,  twelve  in  number,  form  a continuation  to  the  Lower 
Houses  of  Education,  the  pupils  from  which  are  admitted  here  at 
the  close  of  their  eleventh  year. 

At  this  age  foundation  pupils  of  every  kind,  as  also  paying  pupils, 
may  be  admitted  immediately  from  their  parents’  homes,  only,  how- 
ever, into  the  first  year’s  course,  and  after  passing  an  examination  in 


• Frbhrrbrl,  Sergeant ; qua  /WtrrM,  Honorary  Sergeant,  with  the  title  and  distinction  in 
the  uniform,  but  without  the  pay. 
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the  subjects  taught  in  the  Lower  Houses  of  Education,  to  the  same 
extent  up  to  which  they  are  taught  in  the  second  class  of  the 
ordinary  elementary  school. 

The  claim  to  a military  place  in  an  Upper  House  of  Education, 
is  similar  to  that  for  a military  place  in  a Lower  House  of 
Education. 

The  number  of  pupils  is  fixed  at  200  in  each  Upper  House  of 
Education,  divided  in  like  manner  into  four  yearly  courses. 

The  command  is  intrusted  to  a Captain,  who  is  aided,  for  purposes 
of  instruction  and  superintendence,  by — 

2 Subaltern  Officers. 

1 House  Chaplain. 

1 Army  Surgeon. 

1 Surgeon’s  Assistant 

4 Sergeants  os  Teachers. 

2 Honorary  Sergeants  as  Assistant  Teachers. 

1 Sergeant  os  House  Adjutant 

8 Corporals,  for  discipline. 

Additional  assistance  may  be  procured  for  managing  the  hou^e 
and  for  attendance,  upon  the  same  scale  as  in  the  Lower  Houses. 

The  instruction,  as  in  all  the  Military  Schools  to  be  noticed  hence- 
forward, will  be  given  by  teachers  specially  assigned  to  each  subject, 
and  will  include  here  the  following  subjects: — 

I.  Religious  Knowledge.  2.  German,  with  written  compositions.  3.  One 
of  the  other  Languages  of  tho  Empire.  4.  Natural  History.  5.  Geography. 
6.  History.  7.  Arithmetic.  8.  Military  Rules  and  Regulations.  9.  Rules  of 
Drill,  and  first  notions  of  the  Rules  of  Military  Exercise.  10.  Writing.  11. 
Common  Drawing.  12.  Gymnastic  Exercises,  Single-stick,*  Swimming. 

After  completing  their  fourth  year  course,  the  pupils  are  trans- 
ferred, according  to  their  qualifications  and  their  own  wishes,  into 
the  School  Company. 

Entrance  into  the  Marine  School  Company  takes  place  at  the  end 
of  the  second  year's  course. 

3.  The  School  Companies. 

The  School  Companies  have  the  object  of  furnishing  the  different 
arms  of  the  service  with  Non-commissioned  Officers  well  educated, 
both  practically  and  theoretically,  and  likely  in  the  course  of  time  to 
prove  useful  Commissioned  Officers!  in  charge  of  the  troops. 

They  are  in  all  twenty  in  number : — 

8 for  the  Infantry. 

3 " Cavalry. 

• Stock  fechten,  or  etatrtenclng ; a aort  of  military  single-stick,  the  staff  used  resembling  a 
musket  and  bayonet  in  one  piece,  all  of  wood, 
f Truppen - OJJicicre. 
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2 for  the  Frontier  Troops. 

6 “ Artillery. 

1 “ Engineers. 

1 “ Pioneers. 

1 “ Flotilla.* 

1 “ the  Marine  Service. f 

Under  the  general  term  of  School  Companies  the  School  Squad- 
rons (for  the  Cavalry)  are  included.  The  term  Scientific^  School 
Companies  applies  only  to  those  of  the  Artillery,  Engineers, 
Pioneers,  Flotilla,  and  Marine. 

The  scholars  in  the  School  Companies  are  either  pupils  or  attend- 
ants^ The  pupils  are  taken,  as  already  described,  from  the  Upper 
Houses  of  Education,  after  the  close  of  their  fourth  year’s  course, 
(or,  in  the  case  of  the  Marine  School  Company,  after  that  of  the 
second,)  or  they  come  direct  from  places  of  private  education. 

The  conditions  for  gratuitous  admission  from  private  educational 
institutions  into  the  School  Companies  are  similar  to  those  for  ad- 
mission into  the  Houses  of  Education,  with  the  difference,  that  in 
the  School  Companies  the  sons  of  officials  in  the  civil  service,  who 
have  served  long  and  meritoriously,  and  are  ill-provided  for,  may 
also  claim  military  places. 

The  candidates  must  be  not  under  fifteen  and  not  above  eighteen 
years  of  age ; in  the  Marine  School  Company  not  under  thirteen 
and  not  above  fourteen. 

The  Attendant  pupils  ( frequentanten ) come  from  the  soldiers  of 
the  Standing  Army.|  They  exist  only  in  the  School  Companies  of 
the  Artillery,  Engineers,  Pioneers,  and  Flotilla;  to  be  admissible, 
they  must,  as  a rule,  have  passed  with  credit  through  the  Non-com 
missioned  Officer  Schools  of  the  Artillery  or  Engineer  regiments,  oi 
of  the  Pioneer  Corps  or  Flotilla  Corps ; they  must  have  been  not 
more  than  two  years  in  the  service ; and  not  at  the  utmost  be  above- 
the  rank  of  an  Upper  Cannoneer,  an  Exempt,  or  an  Upper  Pioneer.1 


* For  service  on  the  Lower  Danube,  the  Po,  and  the  Italian  Lakes  and  Lagoons, 
t Roth  for  service  in  the  Fleet  and  iu  the  Coast  Defenses. 

} IWhniache,  Technical  or  Artificer  Companies. 
i Zbglingr  and  Prtquentanten. 

||  The  Mann*chaft  ttand  is  a term  used  to  mean  the  whole  body  of  Private  Soldiers  and 
Non  commissioned  Officers. 

* The  Non-commissioned  Officers  in  the  Austrian  service  rank  as  follows 

In  the  Inlantry,  Corporal, and  Sergeant  (FVt/tre6e/:) 

In  the  Cavalry,  Corporal,  and  Waehtmti$ier : 

In  the  Artillery,  Corporal,  and  /Yuenbenfrer : 

But  there  are  distinctions  in  addition.  A private  soldier  who  Is  exempted  from  certain  duties, 
t.  g.  from  standing  sentry,  bears  the  name  of  GtfrtHe , or  Exempt,  In  the  Infantry  and  in  tho 
Engineers;  the  corresponding  rank  to  which  in  the  Artillery  ia  an  Upper  Cannoneer  (06er* 
Ctmonitr,)  and  in  the  Pioneers,  an  Upper  Pioneer  (Oter  Pitmier.)  These  are  in  no  case 
Non  commissioned  Officers,  though  in  the  way  to  become  so.  There  are  also  Vice*Corporala 
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The  admission  of  Attendants  ( frequentanten ) can  only  be  allowed 
without  prejudice  to  the  claims  of  candidates  from  the  Upper  Mili- 
tary Houses  of  Education  and  from  places  of  private  education. 

Pupils  who  come  direct  from  private  education  must,  if  they  pro- 
pose to  enter  one  of  the  Scientific  School  Companies,  be  at  least  4 
feet  10  inches;*  if  one  of  the  other  School  Companies,  at  least  4 
feet  8 inches  high.  And  these  and  the  Attendant  pupils  alike  must 
at  their  entrance  into  the  School  Companies  pass  an  examination  in 
the  subjects  of  instruction  taught  in  the  Upper  Houses  of  Education. 

A perfect  knowledge  of  German  is  accordingly  an  indispensable 
condition  for  reception  into  the  School  Companies,  and  can  only  in 
the  single  case  of  the  Marine  School  Company  be  under  certain 
circumstances  overlooked. 

At  his  entrance  into  the  School  Company  every  pupil  takes  the 
military  oath,  and  is  from  this  day  hound  to  eight  years’  service  in 
the  Standing  Army,  and  two  years’  service  in  the  Reserve. 

Each  School  Company  is  commanded  by  a Captain  ; each  School 
Squadron  by  a Captain  of  Cavalry. 

They  have  attached  to  them  for  purposes  of  instruction  and 
discipline, — 


In  each  Infantry  School  Company, 3 Subaltern  Officers. 

“ School  Squadron, 3 “ 

“ Frontier  School  Company 6 “ 

“ Artillery  “ 6 “ 

In  tbo  Engineer  “ 6 “ 

11  Pioneer  u 6 “ 

“ Flotilla  “ 4 “ 

“ Naval  “ 4 “ 


Each  institution  is  provided  also  with  four  Sergeants  as  teachers, 
together  with  a requisite  number  of  additional  persons  required  for 
management,  discipline,  and  service. 

Religions  superintendence  and  instruction  is  intrusted  to  a local 
Ecclesiastic,  and  the  medical  duties  to  an  Array  Surgeon. 

Scholars  in  the  School  Companies  are  to  receive  a practical  as 
well  as  a theoretical  training.  This  is  to  be  regulated  according  to 
the  branch  of  the  service  for  which  they  are  detained. 

Each  of  the  Infantry  School  Companies  consists  of  120  pupils, 
divided  into  two  years,  the  subjects  of  instruction  being — , 

1.  Religious  Knowledge.  2.  One  of  the  National  Languages.  3.  Geogra- 
phy and  History  of  the  Austrian  State.  4.  Arithmetic.  6.  Elements  of 
Geometry.  6.  Military  Correspondence  and  Management  of  the  Internal 

(Lance  Corporal*,)  wilh  the  badge  but  without  the  pay  of  Sergeants,  and  qua  Feldvxbela  or 
Honorary  Sergeants,  with  the  badge  but  without  the  pay  of  Sergeants. 

• The  Austrian  foot  or  shoe  (tchuh)  of  12  inches  (toll)  is  a little  longer  than  the  English : 80 
Austrian  make  83  English.  . 
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Affairs  of  a Company.*  7.  Pioneer  Servicc.f  8.  Knowledge  of  the  Arms  of 
the  Infantry.  9.  ltuies  and  Regulations.  10.  Rules  of  Drill,  Exercise,  and 
Manoeuvring.  11.  Calligraphy.  12.  Military  Drawing.  13.  Gymnastics,  Fenc- 
ing, and  Swimming. 

After  the  close  of  the  course  the  pupils  who  have  done  remarka- 
bly well  enter  the  Infantry  as  Corporals,  the  pupils  who  have  done 
well  as  Exempts,  with  the  corporal's  badge ; those  who  have  done 
moderately,  as  Exempts;  and  those  who  have  done  either  remarka- 
bly well,  or  well,  will  be,  without  further  examination,  named  as 
CadctsJ  as  soon  as  they  pay  down  the  sum  required  for  outfit,  or 
prove  their  legitimate  claim  to  exemption  from  this  outlay,  they 
themselves  being  consenting  parties. 

The  arrangements  of  the  School  Squadrons,  with  a number  of  60 
pupils  in  each,  are  analogous  to  those  of  the  School  Companies, 
special  attention  only  being  given  to  instruction  in  riding  and  prac- 
tical exercise  in  the  Cavalry  service ; for  which  purpose  each  Squad- 
ron is  provided  with  71  horses. 

The  first  of  the  School  Squadrons  forms  a Regiment  of  Dragoons, 
the  second  one  of  Lancers,  and  the  third  one  of  Ilussare. 

The  subjects  taught  are  as  follows : — 

1.  Religious  Knowledge.  2.  One  of  the  National  languages.  3.  Arithmetic. 
4.  Elements  of  Geometry.  6.  Orography  and  History  of  Austria.  6.  Military 
Correspondence,  and  Management  of  the  Internal  Affairs  of  a Squadron.  7. 
Knowledge  of  Cavalry  Arms.  8.  Rules  and  Regulations.  9.  Rules  of  Cavalry 
Drill,  Exercise,  and  Mamcuvring.  10.  Knowledge  of  Horses  and  Grooming,  of 
Bridling,  Saddling,  and  Shoeing.  11.  Calligraphy.  12.  Military  Drawing.  13. 
Riding.  14.  Gymnastics,  Fencing,  and  Swimming. 

On  leaving,  the  pupils  enter  the  Cavalry  in  the  grades  correspond- 
ing to  those  mentioned  above  for  the  Infantry. 

The  Frontief  School  Companies,  each  of  120  pupils,  give  three 
yearly  courses. 

In  all  essential  points,  these  institutions  are  organized  on  the  same 
plan  with  the  Infantry  School  Companies.  As,  however,  Officers 
and  Non-com  missioned  Officers  on  the  Military  Frontiers  arc  also 
intrusted  with  the  general  administration,  and  accordingly  require 
of  necessity  a knowledge  of  political  administration,  of  jurispru- 
dence, and  agriculture,  the  range  of  the  plan  of  study  in  the  Fron- 
tier School  Companies  is  more  exteusivo. 

The  following  subjects  are  taught : — 

1.  Religious  Knowledge.  2.  The  Wallacliian  or  Illyrian  Language.  3.  Aus- 


• Manipulation . Se e the  account  of  the  visits  to  the  School  Companies. 
tThia  includes  pontoonlng. 

i Cadets  in  a regiment,  t.  e.  candidates  for  a commission,  like  those  appointed  on  the 
nomination  of  (he  colonels. 
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trian  Geography  and  History.  4.  Arithmetic  and  Algebra.  5.  Geometry, 
Plane  Trigonometry,  and  Practical  Mensuration.  6.  Military  Correspondence 
and  Management  of  the  Internal  Affaire  of  a Company.  7.  Anns  and  Muni- 
tions. 8.  Pioneer  Service,  Road  and  Bridge  Making.  9.  Elements  of  Civil 
Architecture.  10.  Agriculture.  11.  Frontier  Law  and  Administration.  12. 
Rules  and  Regulations.  13.  Rules  of  Drill,  Exercise,  and  Manoeuvring.  14. 
Calligraphy.  15.  Military  Drawing.  16.  Gymnastics,  Fencing,  Swimming. 

The  pupils  of  the  Frontier  School  Companies,  at  the  close  of  their 
third  year,  enter  the  Frontier  Troops,  under  the  conditions  already 
stated  in  the  case  of  the  Infantry  School  Companies. 

The  Artillery  School  Companies  have  a course  of  three  years,  and 
consist  each  of  120  scholars  (pupils  and  attendant  pupils.) 

The  subjects  of  study  arc — 

1.  Religious  Knowledge.  2.  The  Bohemian  Language.*  3.  Austrian 
Geography  and  History.  4.  Arithmetic  and  Algebra.  5.  Geometry,  Plane 
Trigonometry,  and  Practical  Mensuration.  6.  Popular  Mechanics,  First 
Elements  of  Natural  Philosophy  and  Chemistry.  7.  Military  Correspondence 
and  Management  of  the  Internal  Affairs  of  a Battery  or  Company;  Com- 
putation of  Estimates.  8.  Artillery.  9.  Field  Fortification.  10.  Elements  of 
Permanent  Fortification;  Attack  and  Defense  of  Fortresses.  11.  Rules  and 
Regulations.  12.  Rules  of  Drill  and  Exercise.  13.  Calligraphy.  14.  Mili- 
tary Drawing.  15.  Elements  of  Descriptive  Geometry.  16.  Grooming,  Stable 
Duty,  Harnessing.  17.  Gymnastics,  Fencing,  Swimming. 

After  the  close  of  the  complete  course,  pupils  who  have  done  re- 
markably well  enter  the  Artillery  as  Corporals,  those  who  do  well  as 
Bombardiers,  the  others  as  Upper  Cannoneers. 

The  most  distinguished  scholars,  however,  pass  at  the  close  of 
their  second  year  into  the  Artillery  Academy  free  of  cost,  as  At- 
tendant Pupils  ( frequentanten ,)  with  the  rank  of  Lance-Corporals, 
to  receive  there  the  education  which  will  fit  them  for  the  rank  of 
officers. 

The  Engineer  School  Company  contains  120  scholars,  distri- 
buted in  three  yearly  courses.  The  subjects  taught  are — 

1.  Religious  Knowledge.  2.  Austrian  History  and  Geography.  3.  Arith- 
metic and  Algebra.  4.  Geometry,  Plano  Trigonometry,  Practical  Mensuration. 
5.  Military  Correspondence  and  Management  of  the  Internal  Affuire  of  a Com- 
pany. 6.  Pioneer  Service.  7.  Sapping  and  Mining.  8.  Elements  of  Perma- 
nent Fortification.  9.  Civil  Architecture.  10.  Arms  and  Munitions.  11. 
Rules  and  Regulations.  12.  Rules  of  Drill,  Exercise,  and  Manoeuvring.  13. 
Calligraphy.  14.  Military  Drawing.  15.  Architectural  Drawing.  16.  Gym- 
nastics, Fencing,  Swimming. 

The  scholars  enter  the  Corps  of  Engineers  in  the  same  wav  as 
has  been  described  in  the  case  of  the  other  School  Companies ; the 
most  distinguished  passing  as  Attendant  Fupils  with  the  rank  of 
Lance-Corporals,  free  of  cost,  into  the  Academy  of  Engineers. 


* Because  of  the  Urge  number  of  Bohemians  in  the  Artillery. 
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The  Tioneer  School  Company  also  contains  120  scholars,  similarly 
divided  into  three  yearly  courses. 

The  instruction  given  is  similar  to  that  of  the  Engineer  School 
Company,  special  attention  being  paid  to  pioneering  duties. 

1.  Religious  Knowledge.  2.  The  Bohemian  Language.  3.  Austrian  nistory 
and  Geography.  4.  Arithmetic  and  Algebra.  5.  Geometry,  Plane  Trigonome- 
try, and  Practical  Mensuration.  6.  Popular  Vvchanics.  7.  Military  Corres- 
pondence and  Management  of  the  Internal  Affaire  of  a Company.  8.  Land 
Pioneering.  9.  Water  Pioneering.*  10.  Arms  and  Munitions.  11.  Rules  and 
Regulations.  12.  Rules  of  Drill,  Exercise,  and  Manoeuvring.  13.  Calligraphy. 
14.  Elements  of  Descriptive  Geometry.  15.  Gymnastics,  Fencing,  Switumiug. 

After  the  close  of  the  third  year,  the  scholars  enter  the  Corps  of 
Pioneers,  under  the  various  conditions  already  described.  Scholars 
who  specially  distinguish  themselves  will  at  the  close  of  the  second 
year  be  received,  free  of  cost,  as  Attendant  Pupils  (frequentanten) 
in  the  Academy  of  Engineers ; and  after  completing  the  four  years’ 
course  there,  be  distributed  as  Officers  in  the  Corps  of  Pioneers. 

The  number  of  scholars  in  the  Flotilla  School  Company  is  60 ; 
and  the  course  of  instruction  three  years  iu  length.  The  subjects 
are — 

1.  Religious  Knowledge.  2.  Italian.  3.  Austrian  History  and  Geography. 
4.  Arithmetic  and  Algebra.  5.  Geometry,  Plane  Trigonometry,  Practical 
Mensuration.  6.  Popular  Mechanics.  7.  Military  Correspondence,  and  Manage- 
ment of  the  Internal  Affaire  of  a Company.  8,  9,  10.  Flotilla  Navigation, 
Artillery,  and  Pioneering.  11.  Rules  and  Regulations.  12.  Rules  of  Drill, 
Exercise,  and  Manoeuvring.  13.  Calligraphy.  14.  Military  Drawing.  15. 
Elements  of  Descriptive  Geometry.  16.  Gymnastics,  Fencing,  Swimming,  and 
Boating. 

The  most  distinguished  scholars  arc  sent,  free  of  charge,  at  the 
end  of  the  second  year,  to  the  Artillery  Academy,  and  after  com- 
pleting the  four  years  there,  enter  the  Flotilla  Corps  as  Officers. 
The  others  leave  at  the  end  of  three  years  under  conditions  similar 
to  those  already  described. 

The  Marine  School  Company  contains  150*  pupils,  and  its  course 
of  instruction  lasts  four  years. 

The  subjects  are — 

1.  Religious  Knowledge.  2.  German.  3.  Italian.  4.  Illyrian.  5.  Natural 
History.  6.  Geography  and  History.  7.  Arithmetic.  8.  Algebra.  9.  Geom- 
etry and  Plane  Trigonometry.  10.  Popular  Mechanics.  11.  Military  Corres- 
pondence and  Management  of  the  Affaire  of  a Company.  12.  Artillery,  Anns, 
and  Munitions.  13.  Rules  and  Regulations,  by  Land  and  Sea.  14.  Rules  of 
Drill,  Exercise,  and  Manoeuvring.  15.  Calligraphy.  16.  Common  Drawing 
and  Machine  Drawing.  17.  Military  Drawing.  18.  Gymnastics,  Fencing, 
Swimming. 

The  pupils  will  also  be  thoroughly  exercised  in  boat  manoeuvring, 

* Potuooning  being  included  in  the  duties  of  the  Pioneers. 
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in  the  use  of  sails,  and  of  cannons,  and  after  the  end  of  each  year's 
examination,  will  pass  some  weeks  on  board  a sailing  vessel  for 
practice. 

Pupils  who  either  through  want  of  capacity  or  of  diligence  fall 
behind  in  the  theoretical  instruction,  will  at  the  end  of  the  second 
year  be  sent  on  board  ship  as  ship's  boys  ( Schiffs-junge .) 

The  other  scholars  go  through  the  courses  of  the  third  and  fourth 
year,  and  then  pass,  on  the  same  plan  as  in  the  Infantry  School 
Companies,  into  the  Marine  Infantry,  or  as  Marine  Artillerymen  cur 
as  Engineering  pupils*  of  the  first  class,  into  the  Navy,  or  into  the 
Arsenal  Works  Company,  to  devote  themselves  to  Naval  Archi- 
tecture. 

The  best  scholars  enter  after  four  years  instruction  as  Attendant 
Pupils  in  the  Artillery  Academy,  and  after  completing  their  time 
there  are  admitted  as  Second  Lieutenants  of  the  second  class  into 
the  Marine  Artillery. 

B.  SCHOOLS  FOR  OFFICERS. 

1.  The  Cadet  Institutions . 

The  object  of  these  is  to  prepare  pupils  for  the  instruction  in 
military  science  given  in  the  Academics. 

They  arc  four  in  number,  with  200  pupils  in  each. 

They  contain  military  or  treasury  places,  either  wholly  or  half 
gratuitous ; places  on  provincial  and  private  foundations ; and  finally 
places  for  paying  pupils. 

The  exact  number  of  places  open  to  pupils  on  provincial  and 
private  foundations,  and  to  paying  pupils,  can  not  be  determined,  as 
in  this  respect  the  Cadet  Schools  form  a single  whole  with  the 
Academies,  and  the  amount  can  only  be  fixed  as  a total  for  these 
institutions  taken  together.  There  are  altogether  1,100  of  these 
military  places,  which  may  be  distributed  in  varying  proportions 
amongst  the  Cadet  Schools  and  the  Academies ; the  number  in  any 
one  of  them  can  not  be  stated  as  a rule. 

The  military  foundations  arc  reserved  for  the  sons  of  Officers 
serving  or  having  served  with  the  sword ; the  entirely  gratuitous 
places  for  the  sons  of  Officers  in  want,  and  the  half  gratuitous 
places  for  those  of  Officers  provided  with  means  of  their  own,  or 
serving  in  higher  positions. 

Officers  employed  in  the  Outfit  Department,  Rcmountingf  De- 

* The  Marine  Infantry  do  not  serve  like  our  Marines  on  board  ship,  but  only  on  the  coast. 
The  Marine  Artillery  and  the  Engineering  pupils  ( Mcuchinen-lthrlingt: ) serTe  on  board, 
f For  the  Outfit  Department  (Morturt  Commission,)  see  a previous  Note.  The  business 
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partment,  the  Department  of  Military  Law  and  Jurisdiction*  are 
thus  excluded,  unless  they  have  previously  served  with  the  sword. 
But  for  the  sons  of  these  Officers,  of  the  Military  Judges,  the  Mili- 
tary Surgeons,  and  other  Officials,  having  attained  the  eleventh  or 
any  higher  allowance  class, f there  will  be  reserved  eight  entirely 
and  eight  half  gratuitous  places  in  the  Cadet  Schools  and  the 
Academies. 

Appointments  to  the  military  and  provincial  foundations  are 
granted  by  His  Majesty,  the  former  on  the  recommendation  of  the 
Supreme  War  Department,  the  latter  on  that  of  the  Minister  of  the 
Interior.  Among  the  former  arc  included,  as  already  stated,  the 
most  distinguished  pupils  of  the  Lower  Houses  of  Education,  for 
whose  transfer  to  the  Cadet  Schools  the  rules  are  laid  down,  the 
recommendation  being  annually  submitted  for  His  Majesty’s 
approval. 

Special  regard  will  be  given  to  candidates  whose  fathers  have 
been  killed  or  invalided  in  the  field ; after  these,  to  those  who  are 
orphans  on  both  sides ; to  the  sons  of  Officers  of  special  merit,  of 
Officers  with  large  families,  and  the  like. 

Appointments  upon  provincial  and  private  foundations,  or  as  pay- 
ing  pupils,  will  be  made  in  the  manner  already  stated  in  the  general 
account  of  the  Educational  Institutions. 

The  age  of  admission  is  the  eleventh  year  completed,  and  twelfth 
year  not  exceeded,  and  the  candidate  will  be  expected  to  know  the 
subject  of  instruction  prescribed  for  the  third  class  of  the  common 
( normal ) schools. 

A knowledge  of  German,  however,  will  not  be  considered  indis- 
pensable. Pupils  who  are  not  Germans  will  receive  in  the  first  half 
year  of  the  first  course  special  instruction  in  German. 

The  instruction  continues  during  four  yearly  courses.  The  com- 
mand is  held  by  a Field  Officer,  assisted  by — 

1 Subaltern  Officer  as  Adjutant 

2 Captains. 

10  Subaltern  Officers. 

2 Ecclesiastical  Professors. 

1 Accountant 


of  the  Remounting  Department  or  Remounting  Establishments  [Remontirungt  Anstatten)  ie 
to  supply  the  cavalry  with  horse*.  There  are  several  of  these  great  establishment*  for  buying 
and  breeding  horse*  ; the  largest  of  all  I*  in  Gallicia, 

• Auditorial.— There  Is  an  Auditor  or  Military  Judge  In  each  regiment.  He  has  passed 
through  his  course  as  a law  student,  and  declared  for  this  branch.  In  every  province  there 
Is  a central  department.  These  law  officials  rise  through  all  the  grades  from  Lieutenant  up 
to  General. 

t One  of  ihe  marks  of  superior  rank  is  the  amount  granted  for  atloueances , for  which  there 
Is  a carefully  graduated  scale. 
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1 Army  Surgeon. 

1 Surgeon’s  Assistant 
12  Sergeants  for  Inspection. 

4 Orderlies,  together  with  tbo  requisite  number  of  mechanics 
and  servants. 

The  subjects  of  instruction  are — 

1.  Religious  Knowledge.  2.  German  Language  and  Art  of  Speaking.  3. 
French.  4.  Natural  History.  5.  Geography.  6.  History.  7.  Arithmetic.  8. 
Algebra.  9.  Geometry  aod  Plane  Trigonometry.  10.  Rules  of  Drill  and  Kxer- 
cise.  11.  Calligraphy.  12.  Common  Drawing.  13.  Gymnastics,  Single-stick, 
Swimming. 

Those  pupils  who  satisfactorily  complete  their  four  years’  course 
are  transferred,  according  to  their  capacities,  and  as  far  as  possible, 
to  their  own  wishes,  into  one  of  the  Military  Academics.  Entrance 
into  the  Marine  Academy  takes  place  at  the  close  of  the  second 
year. 

Pupils  who  do  ill,  will,  at  the  close  of  any  one  of  the  three  first 
years,  be  removed  into  the  course  of  the  following  year  at  one  of 
the  Upper  Houses  of  Education  ; or,  at  the  close  of  the  fourth  year, 
into  one  of  the  Infantry  School  Companies. 

This  removal,  in  the  case  of  paying  pupils,  will  be  dependent  on 
the  consent  of  the  parents ; failing  which,  they  will  be  sent  back 
home. 

2.  The  Military  Academia. 

The  object  in  these  is  to  educate  Officers  in  the  higher  military 
subjects  for  the  different  arms  of  the  service. 

There  are  four  Academies ; the  Ncustadt  Academy,  the  Artillery 
Academy,  the  Engineers’  Academy,  and  the  Marine  Academy. 

The  scholars  in  each  are  divided  into  four  yearly  courses  of  nearly 
equal  numbers.  In  the  Neustadt  Academy  each  year  is  sub-divided 
into  two  parallel  classes,  the  instruction  being  the  same  in  both. 

The  pupils  in  the  Military  Academics  are  of  the  different  kinds 
described  in  the  account  of  the  Cadet  Houses,  and  the  appointments 
similarly  made ; the  Academics  and  the  Cadet  Houses  in  these  re- 
spects forming  a single  body. 

Candidates  for  admission  into  the  Neustadt  Academy,  the  Artil- 
lery Academy,  or  the  Engineers'  Academy,  must  bo  nearly,  if  not 
quite,  fifteen,  and  not  above  sixteen  years  old.  For  admission  into 
the  Marine  Academy,  they  must  be  nearly,  if  not  quite,  thirteen, 
not  above  fourteen  years  old. 

The  Academies  receive  jtheir  pupils  in  the  first  instance  from  the 
Cadet  Schools,  after  the  satisfactory  completion  of  the  fourth  (or,  in 
the  case  of  the  Marine  Academy,  the  second)  year,  and  then,  as 
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already  stated  under  the  head  of  the  School  Companies,  from  the 
Artillery  School  Companies,  and  from  the  Engineer,  Pioneer, 
Flotilla,  and  Marine  School  Companies,  after  the  highly  satisfactory 
completion  of  the  second  (or,  in  the  Marine  School,  of  the  fourth) 
year. 

Pupils  from  these  School  Companies,  before  entering  the  Acade- 
mics, will  take  the  Military  Oath,  receive  the  rank  of  Lance-Cor- 
porals, and  be  admitted  free  of  charge  as  Attendant  Pupils  into  the 
Academies,  to  receive  their  education  for  the  rank  of  Officer. 
Scholars  from  the  general  body  of  soldiers,  who  are  attending  the 
School  Companies,  are  to  be  treated,  in  respect  of  their  transfer  to 
the  Academics,  in  the  same  way  as  the  other  pupils.* 

Entrance  into  the  Academics  is  confined  to  the  commencement  of 
the  first  year.f  Pupils  admitted  from  places  of  private  instruction 
are  examined  in  the  subjects  taught  in  the  Cadet  Schools ; those 
who  wish  to  enter  the  Neustadt,  the  Artillery  or  Engineers’  Acade- 
my, in  the  following  subjects,  to  the  extent  here  described : — 

1.  German: — Tlio  Art  of  Speaking;  Prosody;  the  Rules  of  Speaking ; tlio 

various  Rhetorical  Styles. 

2.  Natural  History: — General  knowledge  of  the  Three  Kingdoms. 

3.  French:— General  grammatical  rules;  Translation  from  German  into 

French. 

4.  Geography. 

6.  History:— Ancient  and  of  the  Middle  Ages. 

6.  Geometry  and  Rectilinear  Trigonometry,  with  the  Application  of  Alge- 
bra, and  the  Solution  of  Geometrical  Problems. 

1.  Common  Drawing. 

Candidates  for  the  Marine  Academy  will  be  required  to  know, — 

1.  The  German  Grammar,  including  Syntax. 

2.  Zoology. 

3.  French: — Tho  Auxiliary  Verbs;  the  Four  Conjugations;  Reading. 

4.  General  Geography. 

6.  Ancient  History. 

6.  Arithmetic  and  Algebra  as  for  (inclusively)  as  Equations  of  the  First 
Degree,  with  two  unknown  Quantities. 

1.  Common  Drawing. 

Candidates  from  both  institutions  must  also  possess  the  degree  of 
religious  knowledge  corresponding  to  their  age,  and  must  write  a 
good  current  hand. 


• In  the  School  Companies  there  are  two  different  seta  of  Scholars,  thoae  who  have  come 
from  the  Ilouaes  of  Education  or  from  private  schools,  and  thoae  w ho  attend  after  two  rears’ 
service  in  the  Army.  These  are  f requentanten  in  tha  School  Companies,  but  all  alike,  who 
come  from  the  School  Companies,  are  f requentanten  in  the  Academiea. 

t It  appears,  however,  that  a transfer  of  pupils,  for  exjunple,  from  the  Engineers’  Aoademy 
to  Wiener  Neustadt,  in  consequence  of  Incapacity  for  Mathematics,  Is  allowed  at  a later 
standing.  After  passing  a year  at  Znaitn,  a young  man  may  enter  the  second  year’s  course  at 
Neustadt. 
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Pupils  who  aro  found  negligent  in  the  course  of  their  academical 
studies,  will  at  the  close  of  the  first,  second,  or  third  year  be  trans- 
ferred to  tiie  classes  corresponding  to  their  age  in  the  School  Com- 
panies, or  will  be  enlisted  in  the  Army  as  Cadets  if  they  possess  the 
requisite  bodily  qualifications,  in  the  manner  already  described.* 

The  Keuatadl  Academy. 

AVicner  Neustadt  having  been  the  seat  of  this  Academy  for  more 
than  a century,  the  ancient  name  thence  derived  will  bo  retained  in 
its  usual  acceptation,  though  the  Academies  for  the  Artillery  and 
the  Engineers  will  also  be  placed  in  the  same  locality.  The  institu- 
tion counts  400  pupils,  designed  primarily  for  the  Infantry  of  the 
Line  and  of  the  Frontier,  and  secondly,  for  the  Chasseurs  and  the 
Cavalry. 

The  Director  of  the  Academy  is  a Colonel  or  General,  attached 
to  whom,  for  purposes  of  instruction,  discipline,  and  general  manage- 
ment, there  are  three  field  and  thirty-four  other  Officers;  for  reli- 
gious care  and  instruction,  four  Ecclesiastics;  for  medical  attention, 
one  Regimental  Surgeon,  one  Army  Surgeon,  and  one  Surgeon’s 
Assistant ; for  the  accounts,  one  Accountaut,  and  four  Accountant’s 
Assistants.  The  large  number  of  pupils  maintained  in  the  institu- 
tion requires,  moreover,  a proportionately  large  staff  for  superin- 
tendence, a numerous  body  of  attendants,  servants,  and  the  like ; so 
that  the  whole  number  to  be  added  to  that  of  the  pupils  does  not 
fall  short  of  309  persons;  64  horses  arc  allowed  for  the  riding 
lessons. 

The  plan  of  study  is  based  on  that  of  the  Cadet  Schools,  and 
embraces  the  following  subjects: — 

1.  Religious  Knowledge.  2.  French.  3.  Italian.  4.  Bohemian.  5.  Hun- 
garian. 0.  Logic  and  Psychology.  7.  Geography.  8.  History.  9.  Analyti- 
cal Geometry-  and  Higher  Analytical  Mathematics.  10.  Mechanics,  Spherical 
Trigonometry,  Mathematical  Geography,  Triangulation.  11.  Natural  Philoso- 
phy, Elements  of  Chemistry.  12.  Practical  Mensuration,  taking  Maps  at  Sight. 
13.  Descriptive  Geometry.  14.  Military  Composition.  15.  Positive  Interna- 
tional Law,f  Austrian  Civil  Law  {Privat  Rcchh)  10.  Military  Penal  Law  and 
Procedure.  17.  Pioneer  Service,  with  Field  Fortification.  18.  Permanent 
Fortification.  19.  Civil  Architecture.  20.  Arms  and  Munitions.  21.  Study 
of  Ground  and  Positions,  and  Military  Drawing.  22.  Rules  and  Regulations, 
and  Military  Administration.  23.  Rules  of  Infantry  Drill  and  Exercise.  24. 
Rules  of  Cavalry  Drill  and  Exercise.  25.  Manoeuvring.  26.  Riding.  27. 
Gymnastics.  28.  Fencing.  29.  Dancing.  30.  Swimming. 

Pupils  who  show  a talent  for  general  drawing  will  be  practiced 
in  it. 

* The  wishes  of  the  parents  are,  of  course,  consulted  in  the  esse  of  paying  pupils,  but  it  Is 
■aid  that  their  consent  is  very  generally  given. 

t The  Law  of  Nations  ss  it  exists  dr  facto  without  consideration  of  Hs  principles 
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After  the  completion  of  the  fourth  year’s  course,  the  pupils  will 
be  recommended  by  the  Supreme  War  Department  to  llis  Majesty 
for  nomination  as  Second  Lieutenants  of  the  second  class. 

Iu  their  distribution  into  the  various  regiments,  Ac.,  of  the  army, 
the  choice  of  the  pupils  will,  as  far  as  possible,  be  considered. 

The  pupils  upon  leaving  will  be,  without  exception,  fully  equipped 
at  the  expense  of  the  State.  Only  in  the  ease  of  the  pupils  who 
wish  to  enter  the  Cavalry,  the  parents  (or  guardians)  will  be  called 
upon  to  give  security  for  the  payment  of  1,000  florins  (100/.)  to- 
wards the  expenses  of  the  first  equipment,  and  for  a monthly  allow- 
ance of  25  florins  (2/.  10s.) 

3.  The  Artillery  and  Engineers'  Academy. 

The  arrangements  of  these  two  Academics  arc  in  many  respects 
similar,  as  required  by  the  character  of  the  two  kindred  sciences  fur 
which  they  are  founded. 

The  number  of  scholars  is  fixed  at  100  pupils,  and  40  attendant 
pupils  ( Frequcntanten ) in  each. 

The  command  in  each  is  intrusted  to  a General  or  a Colonel. 

For  the  smaller  number  of  scholars,  fewer  instructors,  superin- 
tendents, and  attendants  arc  needed ; the  complete  amount  in  each 
Academy  is  fixed  at  200  men,  in  addition  to  the  scholars.  Each 
has  thirty-two  horses  allowed  to  it. 

The  plan  of  instruction  is  in  many  respects  identical  in  each. 

The  subjects  taught  in  both  are — 

1.  Religious  Knowledge.  2.  French.  3.  Italian.*  4.  Logie  and  Psycholo- 
gy. 5.  Geography.  G.  History.  7.  Analytical  Geometry  and  Higher  Analyti- 
cal Mathematics.  8.  Descriptive  Geometry.  9..  Mechanics  and  the  Klemcnts 
of  the  Study  of  Machinery.  10.  Mathematical  Geography.  11.  Natural  Phi- 
losophy and  Chemistry.  12.  Practical  Mensuration,  taking  rians  at  Sight  13. 
Military  Composition.  14.  International  Lnw ; Austrian  Civil  laiw.  15.  Mili- 
tary Penal  Luw  and  Penal  Procedure.  1G.  Military  Drawing;  Study  of  Ground 
and  Positions.  17.  Rules  and  Regulations,  and  Military  Administration.  18. 
Riding.  19.  Gymnastics.  20.  Fencing.  21.  PanciDg.  22.  Swimming. 

Common  drawing  will  be  treated,  as  it  is  at  the  Ncnstadt  Acade- 
my, as  an  optional  subject. 

In  the  Artillery  Academy,  the  following  additional  subjects  will 
be  taught; — 

1.  Bohemian. f 2.  Field  Fortification  and  Permanent  Fortification.  3. 
Tactics  of  the  Three  Anna  4.  Artillery.  6.  Sieges,  Construction  of  Batteries; 
Artillery.  6.  Rockets.  7.  Rules  of  Drill  and  Exercise  in  the  Artillery  and 


*This  is  at  present,  in  point  of  fact,  omitted  for  want  of  time. 

t The  Artillery  Is  recruited  very  largely  from  Bohemia  end  Moravia.  A knowledge  of  rbo 
Bohemian  language  (which  ia  pretty  nearly  the  lame  as  Moravian)  is  therefore  essential  fur 
an  Ofticrr  in  the  command  of  Artillerymen. 
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Infantry.  8.  Instruction  in  shoeing  horses,  in  judging  of  their  Age,  in  judging 
of  them  at  Sight,  in  Bridling,  Saddling,  and  Grooming. 

In  the  Academy  of  the  Engineers  the  additional  subjects  are — 

1.  AVras  and  Munitions  nnd  Artillery.  2.  Art  of  Fortification.  3,  4.  Civil 
Architecture,  Plain  and  Ornamental.  G.  Pioneer  Service.  6.  Rules  of  Drill, 
Kxercise,  and  Manoeuvring. 

The  pupils  of  the  two  Academics  enter  in  the  same  way  as  those 
at  Neustadt,  after  the  satisfactory  completion  of  four  years’  in- 
struction, with  the  rank  of  Second  Lieutenant  of  the  Second  Class, 
the  respective  services  of  tho  Artillery,  and  of  the  Engineers  or 
Pioneers.  Pupils  for  whom  no  vacancies  can  be  found  enter  the 
Infantry. 

4.  The  Marine  Academy . 

This,  like  the  other  Academies,  is  in  the  charge  of  a Field  Officer, 
or  a General. 

The  pupils  are  100  in  number;  the  Teachers,  other  Officers,  and 
attendants,  88. 

One  essential  distinction  here  (explained  by  the  necessity  of 
habituating  the  pupils  to  the  sea)  is  the  admission  at  an  age  earlier 
by  two  years,  and  the  proportionally  earlier  termination  of  tho 
course. 

The  plan  of  instruction  combines  a continuation  of  tho  studies 
prescribed  in  the  Cadet  Schools,  with  the  commencement  of  those 
specially  required  for  the  marine  service,  viz. : — 


1.  Religious  Knowledge.  2.  German.  3.  Italian.  4.  French.  5.  English. 
6.  Geography.  7.  History.  8.  Algebra.  9.  Geometry  and  Plane  Trigonome- 
try. 10.  Analytical  Geometry  and  Higher  Analytical  Mathematics.  11. 
Spherical  Trigonometry  and  Nautical  Astronomy.  12.  Mechanics  and  Natural 
Philosophy.  13.  Descriptive  GSomctry.  14.  Navigation.  15.  Military  Com- 
position. 16.  International  Law,  Austrian  Civil  Law,  Sea  Law.  17.  Military 
Penal  Law,  and  Penal  Procedure.  18.  Artillery.  19.  Fortification,  Attack 
and  Defense  of  Coast  Fortifications.  20.  Naval  Tactics  nnd  Naval  History.  21. 
Knowledge  of  Rigging,  Ac.  ( Takelunyslehre .)  22.  Naval  Manoeuvres.  23. 

Naval  Architecture.  24.  Signals.  25.  Rules  and  Regulations.  26.  Rules  of 
Drill  and  Exercise.  27.  Calligraphy.  28.  Military  Drawing.  29.  Common 
Drawing.  30.  Swimming.  31.  Gymnastics.  32.  Fencing.  33.  Dancing. 

In  addition  to  the  practical  instruction  given  in  the  course  of  tho 
school  year,  the  pupils  of  the  three  first  years  will  in  the  months  of 
August  and  September  be  sent  in  sailing  vessels  on  a voyage  for 
practice. 

The  pupils  at  the  end  of  four  years  enter  as  Cadets  into  the  Navy, 
the  Flotilla  Corps,  or  the  Corps  of  Naval  Architecture. 
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After  completing  a practical  course  of  two  years,  they  will  re- 
ceive their  promotion  as  Second  Lieutenants  of  the  second  class.* 

C.  SPECIAL  SCHOOLS. 

1.  The  Military  Teachers'  School. 

The  object  here  is  a double  one ; first,  to  bring  up  good  and  ser- 
viceable teachers  in  the  subjects  of  study  prescribed  for  the  Military 
Houses  of  Education ; secondly  to  provide  at  the  same  time  in- 
structors in  gymnastics  and  fencing  for  all  the  military  schools  and 
for  the  troops.  The  institution  accordingly  consists  of  two  depart- 
ments, each  of  thirty  Attendant  Pupils,  receiving  instruction  in 
these  two  different  branches. 

Non-commissioned  Officers  are  admitted  after  a service  of  at  least 
two  years.  Candidates  for  admission  into  the  Teachers’  department 
must,  in  addition,  possess  the  required  amount  of  knowledge  in  the 
subjects  taught  in  the  Military  Houses  of  Education ; and,  as  a rule, 
must  know,  besides  German,  one  other  of  the  Austrian  national 
languages.  Proficiency  in  every  one  of  the  subjects  will  not  be  con- 
sidered essential.  Candidates  for  admission  to  the  Gymnastic  and 
Fencing  Department  will  be  required  to  show  a certain  amount  of 
readiness  in  the  use  of  arms  and  in  gymnastic  exercises,  and  an 
evident  capacity  for  acquiring  greater  skill. 

Registration  for  admission  is  to  be  obtained  in  the  usual  course 
of  the  service  from  the  Supreme  War  Department. 

The  Attendant  Pupils  receive,  in  addition  to  their  ordinary  pay, 
bread  and  the  extra  allowance ; and  for  their  better  subsistence  also 
an  allowance  corresponding  to  that  granted  for  provision  during  a 
march.  • 

The  command  is  held  by  a Field  Officer  or  Captain  ; six  Subal- 
tern Officers  and  four  Sergeants  act  as  teachers,  the  latter  as  assist- 
ants in  the  instruction  in  fencing  and  gymnastics,  and  as  swimming 
master.  The  instructor  in  the  art  and  methods  of  teaching  may  bo 
a civilian. 

The  subjects  of  instruction  in  the  Teachers’  Department  are — 


• Literally,  “as  Frigate- Ensign,  or  Second  Lieutenant  of  the  second  claw,’’  the  former 
beinf  In  rank  the  nine  m the  latter.  The  order  of  rank  is,— 

Captain  of  a Man-Of-War  equal  to  a Colonel  in  the  Army. 


of  a Frigate 

••  of  a Cnnretfe 

Lieutenant  of  a Man-of-War 

**  of  a Frifate 

Ensign  In  a Man-of-War 
**  In  a Frigate 


Lieutenant  Colonel  ditto. 
Mujor  ditto. 

First  Captain  ditto. 
Second  Captain  ditto. 
Find  Lieutenant  ditto. 
Second  Lieutenant  ditto. 


In  the  Corps  of  Naval  Architecture  the  ordinary  military  titles  are  used. 
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1.  The  Art  and  Methods  of  Teaching.  2.  German.  3.  Another  Austrian 
Language.  4.  Arithmetic  and  Geometry.  5.  Geography.  6.  Military  Com- 
position, and  the  Management  of  the  Internal  Affairs  of  a Company.  7.  Calli- 
graphy. 8.  Common  and  Military  Drawing.  9.  Gymnastics,  Fencing,  and 
Swimming. 

In  the  Gymnastic  Department, — 

1.  Staff,  Rapier,  Sword,  and  Bayonet  Fencing.  2,  Gymnastics  and  Swim- 
ming. 3.  Knowledge  of  Fire-amis. 

In  both  Departments  a certain  number  of  hours  weekly  will  be 
devoted  to  Military  Exercise. 

Instruction  in  all  the  subjects  will  be  given  with  special  reference 
to  the  methods  to  be  pursued  in  teaching  them  in  the  various 
Military  Schools. 

The  course  in  each  Department  lasts  one  year.  Under  certain 
circumstances  particular  pupils  in  the  Teachers’  Department  may 
remain  for  the  further  completion  of  their  studies  a second  year  in 
the  institution. 

In  the  Teachers’  Department,  pupils  who  show  no  aptitude  or 
liking  for  some  particular  subject,  may  he  exempted  from  attending 
the  lessons  given  iu  it,  so  as  to  allow  them  to  give  more  thorough 
attention  to  other  branches. 

After  passing  the  examination,  the  pupils  are  either  sent  imme- 
diately to  undertake  dnty  in  the  Military  Schools,  or  return  to  their 
service  in  the  troops,  and  pass,  as  occasion  requires,  into  the  Mili- 
tary Schools.  Corporals  who  distinguish  themselves  by  remarkably 
good  progress  will  be  promoted  to  the  rank  of  Sergeant. 

2.  The  United  Higher  Course  for  the  Artillery  and  Engineers , 

Has  for  its  object  the  more  advanced  instruction  of  young  Officers 
in  a scientific  and  technical  point  of  view,  for  service  in  the  Artil- 
lery and  Engineers. 

Twenty  Officers,  of  more  than  usual  capacity,  between  twenty-one 
and  twenty-six  years  of  age,  will  be  admitted  from  each  of  the  two 
anus.  They  must  be  unmarried,  and  must  have  served  with  dis- 
tinction during  a period  of  not  less  than  two  years. 

Officers  in  whose  cases  these  conditions  are  satisfied,  and  who 
desire  to  be  admitted  to  the  course,  apply  for  registration  for  ad- 
mission to  the  examination,  in  the  ordinary  form,  to  the  War 
Department 

Officers  who,  in  the  month  of  October,  are  shmmoned  to  attend, 
may  charge  their  traveling  expenses  to  the  Treasury,  and  undergo 
an  examination  before  the  Professors  attached  to  the  Course,  in  the 
following  subjects: — 
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I.  Analytical  Geometry  and  Higher  Analytical  Mathematics.  2.  Mechanics 
and  the  Elements  of  tho  Study  of  Machinery.  3.  Natural  Philosophy  and 
Chemistry.  4.  Military  Composition.  6.  French.  6.  Military  Drawing, 
tested  by  the  production  of  a Drawing  of  their  own  doing. 

Candidates  for  the  Artillery  will  be,  moreover,  examined  in  the 
Tactics  of  the  three  Arms,  and  in  Artillery' ; and  those  from  the 
Engineers,  in  the  Art  of  Fortification  and  in  Civil  Architecture,  both 
Plain  and  Ornamental. 

The  text-hooks  used  in  the  Academies  of  the  Artillery  and  Engi- 
neers will  serve  as  a measure  for  the  range  of  attainment  rcqnired. 
Pupils  who  passed  with  distinction  through  these  Academies  will 
thus  he  specially  fitted  for  admission  into  the  Higher  Course 
after  they  have  proved,  during  their  time  of  service,  their  dili- 
gence in  bringing  the  knowledge  they  have  acquired  into  actual 
application. 

On  the  close  of  this  preliminary  examination,  the  results  will  he 
submitted  to  the  Supreme  War  Department,  and  the  recommenfj#- 
tionsfor  admission  laid  before  II is  Majesty. 

A superior  Field  Officer,  either  of  the  Artillery  or  the  Engineers, 
will  be  intrusted  with  the  charge  of  the  united  course.  The  lectures 
will  be  given  by  the  Professors  of  the  Acadejny  of  the  Artillery 
and  Engineers.  From  the  nature  of  the  duties,  partly  common 
and  partly  distinct,  which  devolve  upon  the  two  corps,  it  follows 
that  the  course  of  the  studies  (which  will  be  carried  on  during  two 
years)  will  in  like  manner  be  partly  common  and  partly  separate. 

The  subjects  of  common  instruction  will  be — 

1.  Mechanics  in  application  to  Machinery,  combined  with  Machino  Drawing. 
2.  Natural  Philosophy  and  Chemistry',  combined  with  practice  in  manipulation, 
in  making  experiments,  and  in  analyzing.  3.  Theory  of  Artillery,  in  referenco 
to  tho  constructions  that  occur  in  Artillery.  4.  Higher  Tucties.  S.  Principles 
of  Strategy',  illustrated  by'  the  representation  of  campaigns,  with  special  atten- 
tion to  the  use  of  Artillery',  as  well  in  Attack  and  Defense  of  fortitied  places, 
as  in  the  field. 

Separate  instruction  will  be  given  to  Artillery  Officers  in — 

1.  Service  in  Workshops,  Depots,  and  Arsenals.  2.  Knowledge  of  Foreign 
Artillery,  of  the  requisites  (ausrtistungen)  for  Field  service  and  Sieges,  and  tor 
furnishing  fortified  places. 

To  Engineer  Officers,  in — 

1.  Ornamental  Architecture,  combined  with  Architectural  Drawing.  2.  Tho 
Art  of  Fortification,  special  attention  being  given  to  working  out  projects. 

The  pupils  receive  in  addition  practical  guidance  and  supervision 
in  all  subjects  of  a scientific  nature  connected  with  the  Art  of  War. 


Digitized  by  Google 


MILITARY  EDUCATION  IN  AUSTRIA. 


439 


The  pupils  of  the  second  year  undergo  an  examination  in  Octo- 
ber. Upon  the  results  of  the  examination  the  War  Department 
decides  on  their  promotion  for  the  rank  of  Second  to  that  of  First 
Lieutenants. 


3.  The  War  or  Staff  School 

The  object  of  the  War  School  is  to  give  Officers  of  all  arms  an 
education  for  higher  duties,  especially  for  those  of  the  Staff  and  of 
the  Upper  Adjutant  Department.* 

Any  Subaltern  Officer  of  the  active  army,  without  distinction  of 
arms,  may  claim  admission  into  the  War  School,  provided  he  is 
above  twenty -one  and  under  twenty-six  years  old,  is  unmarried,  and 
has  served  as  Officer  uninterruptedly  and  with  distinction  two  years 
at  least  with  the  troops,  and,  provided,  finally,  he  has  passed  the 
prescribed  preliminary  examination. 

For  admission  to  the  examination,  registration,  to  be  obtained  in 
the  usual  form  from  the  War  Department,  is  requisite. 

The  examination  is  conducted  between  October  10th  and  20th,  in 
the  War  School  buildings;  the  registered  candidates  will  be  sum- 
moned to  Vienna  at  the  beginning  of  October ; traveling  expenses 
will  be  paid  by  the  Treasury.  The  subjects  are — 

1.  Algebra  and  Geometry,  including  Plane  and  Spherical  Trigonometry.  2. 
Geography.  3.  History.  4.  Anns  and  Munitions.  5.  Field  and  Permanent 
Fortification.  6.  Fioneer  Service.  1.  Rules  of  Drill  andpFxereiso  (in  detail, 
for  the  arm  in  which  the  candidate  has  served,  and  generally  for  the  other  arms.) 
8.  Manotuvring.  9.  Military  druwing.  tested  by  tile  production  of  a drawing 
of  the  candidate’s  own  doing.  10.  Military  Composition,  tested  by  working  out 
an  exercise  in  the  presence  of  the  Commission.  11.  French.  And  finally,  12, 
the  candidate  must  lie  able  to  speuk  one  of  the  national  languages  of  the  Aus- 
trian Empire,  Slavonic,  Hungarian,  or  Italian,  and  must  write  a good  current 
and  legible  hand. 

The  amount  of  knowledge  required  in  these  subjects  will  be 
regulated  by  the  range  of  the  text-books  prescribed  for  use  in  the 
Academy  at  Neustadt.  Regard,  however,  will  not  so  much  be  given 
to  the  minutiae  of  knowledge  possessed  by  the  candidate,  but  rather 
to  the  evidence  of  his  having  a correct  judgment  and  quick  appre- 
hension, and  the  power  of  expressing  himself  both  orally  and  in 
writing. 

Upon  the  results  of  the  examination,  formally  drawn  up  by  the 
authorities  of  the  school,  recommendations  for  admission  will  be 
submitted  to  the  sanction  of  Ilis  Majesty. 

The  number  of  attendants  in  the  War  School  is  fixed  at  thirty, 
and  the  length  of  course  is  two  years. 


• The  Higher  Adjutantur  or  the  Aide-deCamp  Department. 
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The  Attending  pupils  receive,  in  addition  to  their  ordinary  pay,  a 
monthly  allowance  of  twenty  florins,  rations,  and  allowance  for  two 
horses ; when  employed  in  taking  surveys  and  reconnoitring,  they 
have  an  extra  allowance  of  thirty  florins  monthly. 

The  War  School  is  commanded  by  a General  or  Superior  Field 
Officer. 

Five  Field  Officers  or  Captains,  taken  as  a rule  from  the  Staff, 
give  lectures  on  the  prescribed  scientific  subjects.  One  Field  Officer 
or  Captain  of  Cavalry  takes  the  duty  of  riding-master;  and  one 
civil  Professor  that  of  instruction  in  the  French  language  and  litera- 
ture. Necessary  officers,  attendants,  and  servants  take  the  duty  of 
adjutants,  of  the  internal  management,  of  the  sendee,  and  of  attend- 
ing to  the  thirty  horses. 

The  first  year’s  subjects  of  instruction  arc — 

1.  Military  Drawing  and  the  study  of  Ground  and  Positions.  2.  Higher 
Tactics.  3.  Stall'  aud  Superior  Adjutant  Duty.  4.  French  Language  and 
Literature.  5.  Kidiug. 

Those  of  the  second  year, — 

1.  Military  Drawing,  Ground  nnd  Positions.  2.  Military  Geography.  3. 
Principles  of  Strategy,  illustrated  by  representations  of  some  of  the  most  in- 
structive campaigns.  4.  French  Language  aud  Literature.  5.  Riding. 

The  course  begins  on  the  1st  of  November,  and  lasts  to  the  end 
of  September.  -1 

The  Attendants  at  the  War. School  must  be  practiced  in  those 
arms  in  which  they  have  not  served.  They  are  for  this  purpose  dis- 
tributed into  the  various  bodies  of  troops  forming  the  garrison  of 
Vienna,  go  through  the  exercises  and  manmuvres  of  these  troops — 
in  the  first  year  with  one,  and  in  the  second  with  the  other  arm. 
At  the  termination  of  these  periods  of  practice,  they  will  be  called 
upon  to  undertake  the  command  of  a Batten-,  of  a Squadron  of 
Cavalry,  and  of  a Division  of  Infantry. 

In  the  month  of  May,  the  attendant  pupils  of  the  first  year  will 
go  out  upon  a course  of  practical  surveying ; those  of  the  second 
year  will  be  similarly  employed  in  reconnoitring,  choosing  sites  for 
encampment,  discovering,  judging  of,  and  describing  proper  points 
for  taking  up  positions,  forming  tetes-dc-pont,  entrenched  camps, and 
the  like,  and  in  performing  other  duties  falling  within  the  service  of 
the  Staff. 

At  the  beginning  of  October,  the  pupils  of  the  second  year  will 
undergo  an  examination,  which  will  be  conducted  both  orally  and 
by  papers. 
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Upon  the  results  of  this  the  Supreme  War  Department  will  deter- 
mine upon  their  promotion  to  the  rank  of  First  Lieutenants  (if  they 
are  not  already  of  that  rank,)  and  this  without  any  reference  to 
their  previous  position,  their  position  henceforth  being  simply  deter- 
mined by  their  merit- 

The  same  grounds  determine  the  cases  of  those  who  are  admitted 
to  the  Staff,  or  who  return  to  their  respective  arms. 

Those  who,  after  a satisfactory  completion  of  the  course,  return  to 
service  with  the  troops,  will,  after  three  years’  meritorious  service, 
be  specially  recommended  for  extraordinary  promotion. 

Control  of  the  Institutions. 

The  Upper  and  Lower  Houses  of  Education,  the  Infantry  School 
Companies,  the  Cavalry  School  Squadrons,  and  the  Frontier  School 
Companies,  are  under  the  orders  of  the  Commanders  of  the  Army, 
the  Army  Corps,  or  the  military  government  in  whose  district  they 
are  situated.  The  Artillery  and  Engineer  School  Companies  are 
under  the  orders  of  the  General  Artillery  and  Engineer  Depart- 
ments ; the  Pioneer  and  Flotilla  School  Companies,  under  those  of 
the  Quartermaster-General's  Department;  the  Marine  School  Com- 
pany, under  those  of  the  Admiralty.  Which  functionaries,  how- 
ever, receive  from  the  Supreme  War  Department  all  directions  re- 
lating to  organization  and  instruction. 

The  Cadet  Schools,  the  Academies,  the  Military  Teachers’  School, 
the  Upper  Artillery  and  Engineer  Course,  and  the  War  School,  are 
immediately  under  the  orders  of  the  Supreme  War  Department. 

The  general  organization  of  all  the  military  schools  and  places  of 
instruction  is  once  for  all  established  by  the  regulations  sanctioned 
by  Ilis  Majesty.  These  regulations  contain  all  that  concerns  the 
physical,  moral,  and  intellectual  training  of  the  pupils,  and  all  have 
the  one  object  of  rearing  them  up  as  worthy  members  of  the  Aus- 
trian army,  and  faithful  supporters  of  the  throne  and  of  the  honor 
of  their  country. 

UL  REMARKS  ON  TUB  AUSTRIAN  MILITARY  EDUCATION. 

The  English  Commissioners  in  their  General  “ Report  on  the  Edu- 
cation and  Training  of  Officers  for  the  Scientific  Corps"  hold  the 
following  language : — 

The  magnitude  of  the  Military  Education  of  Austria  entitles  it  to 
rank  among  the  chief  Institutions  of  the  Empire.  It  has  been  re- 
modeled since  the  wars  of  1848,  1849.  It  is  now  centralized,  and 
wholly  directed  by  one  of  the  four  Co-ordinate  Sections  of  the  War 
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Office,  which  is  independent  of  the  others,  and  reports  directly  to 
the  Emperor.  This  Educational  or  “Fourth”  Section  has  the  con- 
trol of  between  300,000/.  and  400,000/.  yearly.  It  provides  for  the 
free  or  nearly  free  education  of  more  than  5,000  pupils.  The  ex- 
tent and  completeness  of  the  system  w ill  be  best  understood  by  a 
reference  to  the  clear  and  valuable  official  account  of  the  schools.* 

The  military  schools  arc  divided  by  this  document  into  (1)  those 
which  educate  pupils  for  Non-commissioned  Officers , (2)  those  which 
educate  for  Officers,  (3)  and  those  Senior  Schools  which  complete 
the  education  and  extend  the  instruction  of  both  classes.  The 
method  of  training  Non-commissioned  Officers  is  a peculiar  and  re- 
markable part  of  the  system. 

1.  No  less  than  5,730  pupils  are  in  process  of  being  educated  for 
Non-commissioucd  Officers.  They  arc  received  into  a Military 
School  at  seven  years  old,  and  at  that  early  age  are  devoted  to  the 
army,  with  a kind  of  solemnity,  by'  their  fathers,  somewhat  similar 
to  the  practice  at  Woolwich  Academy: — “I  hereby  pledge  myself 
to  surrender  up  my  son  to  the  Imperial  Military  Service,  in  case  of 
his  being  admitted  into  a Military'  Educational  Institution,  and  1 will 
under  no  pretext  require  his  return.”  This  promise,  as  the  official 
document  states,  may  no  doubt  be  recalled  if  the  youth  finds  that 
he  has  mistaken  his  vocation ; but  it  must  exercise  great  influence 
(and  such  is  its  avowed  object)  in  retaining  him  in  it. 

After  passing  successively  through  two  Junior  Institutions, — the 
Lower  Houses  of  Education,  where  he  continues  till  eleven  years 
old,  and  the  Upper  Houses,  where  he  remains  till  fifteen, — the  boy 
receives  his  finishing  course  in  one  of  what  arc  termed  the  School 
Companies,  the  highest  class  of  schools  for  training  boys  to  become 
Non-commissioned  Officers  in  all  arms  of  the  service.  These  are 
twenty  in  number,  and  scattered  over  the  whole  Empire,  containing 
generally  120  pupils  each,  though  in  one  case  only  sixty;  and  with 
a course  of  either  two  or  three  years,  according  to  the  nature  of  the 
service.  The  extent  and  the  requirements  of  the  Empire  give  a 
striking  variety  to  their  character.  Thus,  in  the  frontier  School 
Companies,  “ the  range  of  the  studies  is  more  extensive,  because 
the  Non-commissioned  Officers  on  the  Military  Frontiers  are  intrusted 
with  the  general  administration,  and  require  of  necessity  a knowl- 
edge of  Political  Administration,  of  Jurisprudence,  and  Agricul- 
ture ;”  and  thus  also  the  Non-commissioned  Officers  for  the  responsi- 
ble Flotilla  Service  of  the  mouths  of  the  great  rivers,  the  lagoons 
of  the  Po,  the  head  of  the  Adriatic,  and  the  lakes,  are  carefully 

•Scc3nle,  p 412 — 141 
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educated  and  frequently  promoted.  Following  the  course  of  a pupil 
through  these  Upper  Houses  and  School  Companies,  we  were  much 
struck  by  the  sensible  and  vigorous  character  of  the  education,  and 
the  motives  supplied  for  exertion.  In  the  Upper  Houses  the  boys 
compete  for  entrance  to  the  School  Companies  which  they  prefer, 
and  the  more  scientific  companies  are  a special  object  of  ambition, 
because  it  is  more  usual  in  these  for  young  men  to  be  raised  by  their 
talents  to  the  Academics,  and  thus  made  Officers,  “ freo  of  all  cost:” 
according  to  the  regulations,  however,  this  is  possible  in  all.  It  may 
be  stated  that  from  six  to  ten  pupils  from  each  of  the  more  scien- 
tific School  Companies, — the  Artillery,  Engineer,  Pioneer,  Flotilla, 
and  Marine  Companies, — are  yearly  transferred  to  the  Academics,  to 
complete  their  education  there  for  the  Officer’s  Commission. 

A system  of  this  kind,  supplying  at  once  a good  education  and 
large  opportunities  of  advancement,  must  necessarily  operate  ns  a 
great  encouragement  to  young  men  educating  for  Non-commissioned 
Officers ; and  allowing  for  the  social  differences  of  the  two  countries, 
it  resembles  in  spirit  the  French  system,  which  throws  open  the 
gates  of  the  Polytechnic  and  St.  Cyr,  and  with  them  a proportion 
of  the  Commissions  in  the  Army,  to  all. 

This,  however,  is  not  all.  The  sums  devoted  to  the  education  of 
Non-commissioned  Officers,  as  well  as  Officers,  are  immense,  and 
may  be  regarded  as  a spontaneous  contribution  of  the  National 
Feeling,  no  less  than  a State  provision.  A system  both  of  public 
and  private  foundations  ( Stiftungen ) prevails — part  derived  from  the 
Emperor,  part  from  the  provinces,  part  from  private  gifts  and 
legacies — by  which  3,190  pupils  arc  supported  in  the  Houses  of 
Education  and  the  School  Companies,  and  1,320  in  the  Cadet 
Schools  and  Academies.  The  very  large  majority  of  these  exhibi- 
tions supply  a complete , about  200  a partial,  maintenance.  And  it 
is  curious  to  observe  the  aid  to  education  which  is  so  common  in 
our  own  Universities,  devoted  in  Austria  to  what  may  be  termed 
the  great  National  Institution — the  Army, — and  retaining  all  the 
limitations  to  the  descendants  of  Founders  or  Natives  of  provinces 
which  marked  our  own  foundations.  Some  of  these  exhibitions 
have  been  founded  by  foreign  soldiers  for  their  own  countrymen. 
Thus  there  arc  two  bearing  the  name  of  the  O’Gara  and  the  O’Brady, 
to  be  held  by  any  Irishmen  of  good  family,  one  of  which  is  in  the 
gift  of  the  Roman  Catholic  Archbishop  of  Dublin.  We  should  add 
that  this  system  is  still  a living  and  popular  one.  Within  three 
years  the  city  of  Briinn  has  founded  such  an  exhibition  “ for  sons 
of  Austrian  subjects  in  Moravia,  and  by  preference  in  Brbnn,  in 
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commemoration  of  His  Majesty’s  escape  from  assassination  in 
1 853.”  We  ourselves  heard  a distinguished  Officer  express  an  in- 
tention of  founding  one  of  these  Exhibitions.  The  comparison  with 
the  open  Bourses  of  the  Polytechnic  is  remarkable ; but  the  Aus- 
trian appointments  to  free  places  seem  to  be  given,  like  the  Prussian, 
solely  as  rewards  for  the  service  of  the  parent. 

2.  The  education  of  young  men  for  Officers  is  conducted  upon  the 
same  principles  which  regulate  that  for  Non-commissioned  Officers. 
The  age  of  admission  to  a Cadet  School  is  about  eleven.  The  pupils 
are  pledged  to  the  sendee  with  the  same  formalities  which  we  have 
noticed  in  the  Lower  Houses  of  Education.  Between  fifteen  and 
sixteen  they  enter  one  of  the  Academies  for  the  Line,  the  Artillery, 
the  Engineers,  or  the  Marine,  and  after  four  years  they  pass  to  their 
respective  sendees. 

Thus,  unlike  the  French  system,  that  which  is  followed  in  Austria 
commits  the  pupil  to  the  Army,  and  to  a Military  Education,  from 
an  early  age,  resembling  herein  the  plan  of  the  Accademia  Militate 
of  Turin.  But  an  attempt  seems  to  be  made  to  combine  general 
with  special  teaching.  Thus,  although  even  in  the  two  first  years 
(from  fifteen  to  seventeen,)  at  Wiener  Neustadt,  there  is  some  intro- 
duction of  successful  practical  military  teaching,  the  chief  weight  is 
thrown  upon  mathematics,  history,  geography,  drawing,  and  French; 
special  military  teaching  has  a greater,  though  far  from  an  exclusive 
place,  in  the  two  last  years.  The  studies  are  high,  and  (as  far  as  we 
could  judge)  pumicd  carefully,  and  w ith  excellent  discipline. 

The  description  we  have  given  of  the  system  pursued  in  the 
Schools  for  Non-commissioncd  Officers  will  have  shown  that  there 
is  a constant  appeal  to  emulation.  The  same  is  found  at  Wiener 
Neustadt.  There  is  a careful  system  of  assigning  credits  during  the 
whole  school  period,  which  itself  argues  competition.  The  chief 
immediate  reward,  indeed,  is  the  choice  of  a regiment  on  leaving 
the  school ; but  the  prospect  of  entering  the  Staff  School  stands  in 
no  distant  perspective,  and  this  is  filled  with  so  many  pupils  from 
Wiener  Neustadt,  that  it  must  be  looked  upon  as  the  sure  reward  of 
a successful  Neustadter.  There  are  other  inducements  of  a differ- 
ent character.  The  discipline  being  strict,  pupils  are  constantly  re- 
moved from  Wiener  Neustadt  and  the  other  Academies  to  the  schools 
for  Non-commissioned  Officers,  and  though  sometimes  allowed  to 
enter  the  army  as  Officers,  it  must  always  be  as  juniors  to  their 
contemporaries  at  Wiener  Neustadt,  We  heard  instances  of  great 
strictness  in  this  matter. 

The  new  course  for  the  Special  Arms  in  Austria  is  not  yet  com- 
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plctely  in  operation.  It  is  at  present  carried  on  separately  in  the 
Academy  of  Olmiitz  for  the  Artillery,  and  that  of  Znaim,  in  Moravia, 
for  the  Engineers.  There  are  200  pupils  in  each  Academy,  and  tho 
courses  of  instruction,  which  are  more  special  or  technical  than  at 
"Wiener  Neustadt,  last  four  years,  from  the  age  of  fifteen  to  nineteen. 
The  yearly  examinations,  the  manner  in  which  the  marks  of  tho 
monthly  examinations  tell  on  the  final  one,  and  the  careful  classifica- 
tion of  the  pupils  in  the  order  of  merit,  reminded  us  of  the  system 
of  the  Polytechnic  more  than  any  other  school  we  have  seen.  And 
an  inspection  of  the  very  high  credits  obtained  by  the  first  thirty 
pupils  will  prove  the  diligence  with  which  the  studies  are  pursued. 
We  should  add  that  several  pupils  of  marked  talents  come  from  tho 
scientific  School  Companies.  A further  fact  bears  witness  to  tho 
vigor  of  the  discipline.  We  have  alluded  to  the  dismissal  of  un- 
promising subjects  from  the  Austrian  Military  Schools.  In  the 
course  of  three  years,  since  the  changes  of  1850,  it  appears  ^ 
that  nearly  100  pupils  were  removed  from  Znaim,  as  not  coming 
up  to  the  standard  required  for  the  Engineers  by  the  new  regu- 
lations. 

3.  The  courses  of  instruction  in  the  three  Academies  for  Infantry 
and  Cavalry,  Artillery,  and  for  Engineers,  last  for  the  same  time, 
and  run  (as  it  were)  parallel  to  each  other.  Each  is,  or  is  to  be, 
completed  by  a senior  department.  The  United  Course  for  the 
Artillery  and  Engineers  is  not  indeed  yet  combined  in  the  magnifi- 
cent buildings  begun  at  Wiener  Neustadt;  but  it  is  already  organ- 
ized in  a provisional  state  at  Znaim  for  the  Engineers,  and  the  plan 
of  instruction  drawn  up  is  a solid  one.  The  arrangements  for  the 
general  Staff  School  require  more  remark. 

In  our  report  upon  Austrian  schools  we  have  specially  noticed 
this  School  as  remarkable  for  its  thorough  and  open  competitive 
character  from  first  to  last,  and  its  very  sensible  plan  of  study.  Ad- 
mission to  it  is  by  competition,  open  to  Officers  of  all  arms:  the 
pupils  are  not  unduly  overburdened  with  work ; perhaps,  there  is 
even  room  for  one  or  two  more  subjects  of  importance ; but  what  is 
done  seems  to  be  done  thoroughly  ; the  Officers  are  carefully  ranked, 
on  leaving  the  School,  according  as  the  abilities  they  have  displayed, 
may  be  considered  a criterion  of  their  fitness  for  employment  on 
the  General  Staff;  and  t'n  this  order  they  enter  the  Staff  Corps. 
The  consequence  is  that  every  Officer  knows  distinctly,  from  the 
time  that  he  first  competes  for  admission  until  his  final  examination 
on  leaving,  that  the  order  in  which  he  will  enter  the  Staff  depends 
entirely  on  his  own  exertions  and  success  at  the  school.  It  seemed 
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to  us  that  this  open  competition  produced  a spirit  of  confidence  and 
energy  in  the  students,  as  great,  if  not  greater,  than  any  we  met 
with  elsewhere. 

The  whole  of  the  above  system  of  education  is  directed  by  the 
Fourth  Section  of  the  War  Department.  In  all  the  schools  wo 
found  traces  of  its  activity ; and  the  energy  and  system  which  pre- 
vail in  the  Military  Teaching  of  Austria  appear  in  great  measure  to 
result  from  its  being  directed  by  this  single  head. 
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[From  Report  of  English  Commissioners  in  1866- ] 


Thb  Staff  School  (Kricgs-Schule,)  in  Vienna,  was  established 
in  1851,  and  grew  out  of  the  experience  of  the  Hungarian  war,  al- 
though a Staff-Corps  had  existed  for  more  than  a century  in  the 
Austrian  army,  and  for  many  years  past  all  the  appointments  in  it 
have  been  made  upon  an  examination,  which  was,  in  fact,  one  of 
competition.  The  process  was  formerly  as  follows : — 

An  officer  desirous  of  becoming  a candidate  for  a staff  appoint- 
ment, sent  in  his  name  to  the  colonel  of  his  regiment,  whose  re- 
commendation he  was  obliged  to  obtain  as  a preliminary  step.  If 
supplied  with  this,  he  began  his  course  of  staff'  study,  and  was 
sent  for  this  purpose  to  some  large  garrison  town  as  an  attache 
to  the  staff.  Whilst  here  he  went  through,  for  two  years, 
the  course  of  drawing,  writing  military  memoirs,  mapping  the 
country,  <fec.,  and  for  two  years  more  served  on  active  staff  duty 
with  different  bodies  of  troops.  At  the  end  of  these  four  years  a 
number  of  the  officers  thus  employed  in  a particular  country  were 
brought  together,  and  examined  by  the  chief  of  the  staff  in  the 
country,  assisted  by  a board  of  officers  appointed  for  the  purpose. 
No  actual  list  was  drawn  out  of  the  order  in  which  the  candidates 
acquitted  themselves,  but  it  was  understood  that  the  best  were 
chosen  and  put  upon  tho  general  staff.  The  work  upon  this  was 
exceedingly  laborious ; few  except  officers  of  real  ability  were  can- 
didates for  it,  and  patronage  in  it  was  looked  upon  with  great  dis- 
like. On  the  other  hand,  studies  and  reading  were  n'ot  made  the 
first  requisite ; a ready  intelligence  and  quick  eye  to  make  an  offi- 
ce); a Cohnnen-fuhrer, — leader  of  a column  on  a march, — were  al- 
ways most  valued. 

Before  describing  this  school,  it  may  be  as  well  to  mention  shortly 
the  staff-corps  and  the  corps  connected  with  it. 

1.  The  General  Staff  of  the  Austrian  Army  consists  of: — 
Twelve  Colonels. 

Twelve  Lieutenant-Colonels. 

Twenty-four  Majors. 

Eighty  Captains. 


Digitized  by  Google 


448 


THE  STAFF  OR  WAR  SCHOOL  AT  VIENNA. 


The  attaches,  to  the  number  of  eighty, — «.  e.,  those  who  are  ex- 
pecting appointments,  may  be  subalterns,  but  they  obtain  the  rank 
of  captain  on  joining. 

The  chief  of  the  staff-corps  is  Field-Marshal  Hess. 

2.  There  has  been  created  very  lately  a separate  corps  of  adju- 
tants or  aids-de-eamp,  who  are  charged  with  the  administrative 
duties,  such  as  inspecting  the  bearing,  equipment,  carrying  on  the 
discipline,  <fcc.,  of  the  troops.  This  consists  of — 

Eleven  Generals. 

Eighteen  Lieutenant-Colonels. 

Eighteen  Majors. 

Fifty-eight  First  Captains 

Ten  Second  Captains. 

Ten  First  Lieutenants. 

There  is  no  examination  for  entrance  into  this  corps.  Appoint- 
ments arc  made  by  the  generals,  and  we  were  told  that  there  was 
some  scope  for  “ protection.” 

3.  There  is  also  a smaller  corps  for  the  purpose  of  surveying, 
called  the  Corps  of  Geographical  Engineers,  connected  with  the 
staff,  inasmuch  as  some  of  the  staff  officers  draw  the  maps  on  a 
large  scale,  which  it  is  the  business  of  this  corps  to  reduce.  It  is 
usually  occupied  on  the  Great  Surveys  of  the  Empire ; at  present  it 
is  employed  on  the  Survey  of  the  Principalities. 

It  consists  of — 

One  Colonel,  called  the  Director.  Sixteen  Captains. 

Two  Lieutenant-Colonels.  Sixteen  Lieutenants. 

Two  Majors.  Four  Sous-Lieuteuunts. 

The  staff  school  consists  of  thirty  pupils  taken  from  all  arms  of 
the  service,  fifteen  being  received  each  year,  and  the  course  of  study 
lasting  two  years.  It  is  under  the  direction  of  a general  and  a lieu- 
tenant-colonel; and,  with  few  exceptions,  such  as  might  occur  in 
the  time  of  war,  no  appointments  on  the  general  staff  are  to  be 
given  to  any  officers  who  have  not  passed  through  the  staff  school. 

In  order  to  enter  the  school  for  the  staff  corps,  an  officer  must 
have  served  at  least  two  years  with  his  regiment,  and  be  unmarried, 
and  above  twenty-one  and  under  twenty-six  years  of  age.  lie  may 
then  forward  to  the  chief  of  the  staff,  through  his  colonel,  his  claim 
to  be  admitted  as  a candidate  at  the  entrance  examination.  Fur- 
ther inquiry  is  made,  and  a good  many  of  the  names  sent  in  are 
struck  off  the  list.  Such,  we  were  told,  was  the  ease  last  year  when 
the  names  sent  in  were  very  numerous,  but  out  of  these  only  forty- 
five  were  allowed  to  compete,  and  out  of  these  again  only  fifteen 
(the  regular  yearly  number)  were  selected.  The  competition  for 
entrance  into  the  school  is  indeed  said  to  have  been  very  active  ever 
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since  it  was  opened.  Most  of  the  students  are  Xeustadters ; the 
seven  professors  were  all,  with  the  exception  of  the  professor  of  the 
French  language,  military  men,  and  chiefly  officers  of  artillery, 
formed  in  the  long  studies  of  the  old  Bombardier  School. 

The  subjects  in  which  the  candidates  for  admission  arc  examined 
are — 

1.  Algebra  amt  Geometry,  Plane  and  Spherical  Trigonometry. 

2.  Geography. 

3.  History. 

4.  Arms  and  Munitions 

5.  Field  and  Permanent  Fortification. 

6.  Pioneering. 

7.  Rules  of  Drill  and  Exercises. 

8.  Manoeuvring. 

9.  Military  Drawing. 

10.  Military  Composition. 

11.  French. 

12.  To  be  able  to  speak  one  of  the  Austrian  national  languages,  and  to 

write  a good  current  and  legible  band. 

The  most  striking  features  in  the  system  of  this  school,  both  at 
the  entrance  and  throughout  the  course,  are  that  it  is  distinctly 
competitive,  that  it  admits  very  young  officers,  and  that  while  the 
work  is  considerable,  the  subjects  for  study  are  not  numerous.  In 
these  three  points  it  differs  considerably  from  the  Prussian  Staff 
School,  in  which  the  students  are  generally  older,  and  the  principle 
of  competition  is  not  so  fully  carried  out.  In  the  Austrian  school, 
the  students  are  placed  on  entering  in  the  order  which  their  entrance 
examination  has  just  fixed.  They  are  examined  once  a month  dur- 
ing their  stay.  On  leaving  the  school,  their  respective  places  are 
again  determined,  and  they  have  a claim  for  appointments  in  the 
staff  corps  in  the  exact  order  in  which  they  were  placed  on  leaving 
the  school. 

•Their  relative  places  on  leaving  the  school  are  assigned  to  them, 
as  we  were  assured,  very  carefully,  and,  after  much  consultation  in 
every  case  among  the  professors ; but  this  is  not  done  by  marks, 
nor  by  any  minute  system  of  testing  intellectual  qualifications,  but 
an  estimate  is  formed  upon  the  whole  work  of  the  two  years,  both 
on  the  studies  in  the  school  and  the  practice  in  the  field, — of  the 
student's  comparative  fitness,  as  an  officer,  for  the  work  of  the  staff. 
“ We  try  to  estimate  the  whole  man,”  was  the  expression  used  to 
us,  “ whether  he  will  make  a good  Colonnen-f'uhrer"  (a  good  man  to 
direct  a regiment  on  a march,)  as  was  said  elsewhere.  This  general 
estimate  was  preferred  to  that  of  marks,  on  the  ground  that  the  lat- 
ter might  give  too  much  weight  to  the  more  appreciable,  i.  e.,  simply 
intellectual  qualities. 

The  students  do  not  at  present  live  within  the  establishment,  but 
29 
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are  to  do  so  when  the  new  ones,  building,  are  ready.  They  begin 
their  lectures  at  half-past  seven  and  end  at  one  or  three  o'clock  on 
alternate  diys,  going  to  the  riding-school  in  the  afternoon  on  the 
days  when  their  morning’s  work  ends  at  one.  Thirty  horses  arc 
kept  for  their  use. 

The  subjects  of  instruction  during  the  first  year  consist  of — 

1.  Military  Drawing  and  the  Study  of  Ground  and  Positions. 

2.  Higher  Tactics. 

3.  Start*  Duties. 

4.  French  Language  and  Literature. 

5.  Riding. 

And  those  of  the  second  year  arc  as  follows : — 

1.  Military  Drawing,  and  tho  Study  of  Ground  and  Positions. 

2.  Military  Geography. 

3.  Principles  of  Strategy,  illustrated  by  representations  of  sonic  of  the 

most  instructive  campaigns. 

4.  French  Language  and  Literaturo. 

6.  Riding. 

The  students  are  occupied  at  the  school  about  eight  hours  daily 
and  their  chief  work  is  military  drawing  and  topography.  We 
went  into  the  room  where  the  students  of  both  years  were  working 
together  at  drawings  and  plans  under  an  artillery  officer,  said  to  be 
one  of  the  best  draughtsmen  in  the  army.  Some  of  the  plans  were 
modeled  in  soap,  the  hachurea  being  marked  very  elaborately,  so 
that  the  models  and  drawings  might  closely  correspond.  We 
also  attended  a lecture  of  the  second  class  in  military  geography. 
A student  traced  out  on  the  blackboard  the  line  of  the  Western 
Alps,  and  was  examined  very  closely  on  the  smaller  passes,  the  riv- 
ers, and  the  bases  of  operations  for  armies  on  both  sides.  The 
answers  were  very  minute,  and  given  with  tiie  greatest  readiness; 
and  we  understood  the  question  to  he  taken  at  random,  nnd  not  to 
be  a prepared  one.* 

’ It  may  be  drairable  lo  give  some  specimen*,  taken  from  the  official  account  of  the  school, 
of  the  questions  put  at  the  examinations  for  admitsion, 

I.  Vi'ro  rocf. 

1.  Mathcmntic* : — 

Give  an  explanation  of  geometrical  series,  and  a proof  of  the  general  formula. 

How  la  the  circumference  and  area  of  a circle  determined)  Ifow  are  the  trigo* 
nomelricat  functions  of  the  different  quadrauta  of  the  circle  indicated  7 

2.  Geography : — 

What  is  meant  by  the  bnc/tbone  of  Europe  1 What  states  does  it  pass  through  1 

The  source  of  the  Elbe ; its  principal  feeders) 

8.  History : — 

Describe  generally  the  wars  of  Charles  V. 

The  political  conaequenres  of  the  Dattle  of  Leipzig. 

4.  Arm*  and  Munitions  : — 

What  is  the  mnterinl  of  sword  blades  1 how  are  they  made  and  proved  ) 

How  are  gun  carriages  made  for  field  nnd  siege  guns  ) 

What  kind*  of  hollow  shot  are  used  in  the  Austrian  artillery,  and  on  what  do  the*/ 
effects  depend  ) 
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The  student  officers  attending  the  school  are  called  upon  to  serve 
in  those  arms  to  which  they  do  not  belong.  For  this  purpose  they 
join  the  troops  of  the  garrison  of  Vienna  during  June,  July,  Au- 
gust, and  September,  and  if  they  belong  to  the  infantry  they  go 
through  all  the  exercises  of  the  cavalry  in  one  year,  and  of  the  ar- 
tillery in  another.  If  they  belong  to  the  cavalry,  they  go  in  the 
same  manner  through  the  exercises  of  infantry  and  artillery.  After 
going  through  this  practice,  they  have  to  take  command  of  a bat- 
tery, of  a squadron  of  cavalry,  and  of  a division  of  infantry. 

The  month  of  May  is  devoted  in  the  first  year  to  an  expedition 
for  practice  in  surveying  the  country,  and  in  the  second,  for  making 
reconnaissances,  <kc. 

October  is  a vacation  in  the  first  year.  In  the  second  it  is  taken 
up  with  the  final  examination  before  leaving. 

The  officers  acting  as  professors  receive  600  florins,  about  60/. 
annually,  besides  their  pay. 

Immediately  after  the  final  examination,  if  there  are  any  vacan- 
cies in  the  staff  corps,  the  pupils  receive  appointments  in  order 
of  merit,  and  arc  at  the  same  time  made  captains.  In  proof  of  their 
receiving  appointments  on  the  earliest  opportunity,  we  were  told  by 
Colonel  Scudier  that  the  last  ten  vacancies  in  the  staff  corps  were 
filled  up  out  of  the  twelve  students  who  had  just  left  the  school. 


5.  Field  and  Permanent  Fortification : — 

How  i*  a trench  made  1 
flow  ia  a parapet  built  1 

What  dor*  a front  of  fortification  consist  of!  what  ia  the  disposition  of  the  several 
lines?  what  parts  protect  the  principal  rampart?  what  ia  the  form  of  the  flanks? 
and  how  is  the  main  ditch  made? 

What  is  meant  by  detached  works  ? where  are  they  placed  ? 

What  are  the  best  arrangements  for  the  successful  defense  of  a fortress  ? 

6.  Pioneer  Service  : — 

How  are  two  beams  of  the  same  dimensions  fastened  together  in  the  same  direc- 
tion? 

How  are  suspension  bridges  put  up  ? 

7.  Buies  for  Drill  and  Exercise : — 

(a.)  Infantry. 

Wheeling  during  a march. 

Forming  of  close  battalion  column. 

(6.?  Cavalry. 

Marching  in  files  and  fours.  i 

Forming  line  from  the  flank  to  the  front  and  rear. 

(c.)  Artillery. 

Intervals  and  distances  in  a battery. 

II-  Paper  Work. 

In  Mathematics : — 

1.  Prove  that  in  every  triangle  the  square  of  the  one  side  is  equal  to  the  sum  of  the 

squares  of  the  two  other  sides,  less  twice  the  product  of  these  two,  multiplied 
by  the  cosine  of  the  angle  they  inclose. 

2.  If  the  hypothenuse  is  33,  and  one  angle  25Q  48*  12",  find  the  other  angte  and  tha 

perpendicular,  dec. 
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One  of  these  was  only  a second  lieutenant,  and  in  order  to  make 
him  a captain,  (the  rank  required  for  the  staff  corps,)  the  Emperor 
promoted  him  to  be  a first  lieutenant  immediately,  and  to  be  a cap- 
tain within  three  days  afterwards.  This  double  promotion  was  on 
the  ground  of  great  merit. 

If  an  officer  finds  no  vacancy  in  the  staff  corps  ready  for  him,  he 
must  return  to  his  regiment  and  wait  as  an  attache.  But  if  a Becond 
lieutenant,  he  is  entitled  immediately  to  a step  of  rank,  and  if  a 
lieutenant,  after  three  years’  service  he  is  made  a captain,  although 
he  may  not  even  then  be  attached  to  the  staff  corps. 

There  arc  to  be  eighty  of  these  attach6s  to  the  staff.  Their  num- 
ber at  present  amounts  to  only  thirteen. 

With  regard  to  special  aids-de-camp,  generals  are  allowed  to 
choose  their  own,  without  examination,  but  with  this  limitation,  the 
officer  chosen  must  not  be  a relation.* 

• The  following  show*  the  nature  of  the  Report  presented  by  the  examiner*  upon  an  Office* 
examined  for  adminion.  It  ia  called  the  Prtfmgt-Act,  and  i*  sent  into  the  Supreme  War  De- 
partment, that  i»,  to  the  Fourth  Section. 

Form  No.  I.  give*  the  name,  age,  rank,  and  length  of  »ervice  of  the  Candidate  (Lieut.  R.  H.) 

Form  No.  II. : — a Oral  Examination. 

I.  Mathematic*.  " - Very  good. 

2 Geography,  - Very  good. 

3.  Hi*tory,  - - Very  good,  knowledge  thorough,  statement!  logical. 

4.  Arm*  and  Monition*,  - Excellent ; acquainted  with  the  vary  detail*.  • 

5.  Field  and  Permanent  Fortification,  Both  aatisfactory. 

6.  Pioneer  Service,  - Very  good. 

7.  Drill  and  Exercise  Rule*—  - 

Infantry,  - Very  good. 

Cavalry,  - Not  thorough. 

Artillery,  ...  Good. 

8.  Manoeuvring,  - - Excellent. 

9.  French,  - - - - Translates  without  difficulty  from  French  into  Ger- 

man, and  German  into  French.  Not  much  prac- 
tice in  speaking. 

10.  National  language*,  - - Speaks  good  Bohemian. 

*.  Paper  Work— 

1.  Mathematics,  - k.c.  ire. 

c.  Accomplishments — 

Writing. 

Military  Drawing. 

Remarks.— Lieutenant  R.  H.  is  a pupil  of  the  Neustadt  Academy,  of  much  natural  talent,  and 
quick  apprehension.  His  way  of  expressing  himself  is  quick  and  logical,  and  shows  a clear  head. 
He  has  a fair  military  bearing,  and  prepossessing  appearance.  He  gives  every  hope  of  proving  a 
useful  Officer  of  the  Staff,  and  deserves  admission  into  the  War  School. 

Form  No.  III.  givaa  the  questions  actually  put,  as  in  the  note  on  the  preceding  page. 

(Signed)  
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PRINCIPLES  OP  MILITARY  EDUCATION. 

The  disastrous  results  to  tho  integrity  of  the  empire  and  the  reputa- 
tion of  the  army,  of  the  military  operations  of  Austria  in  1858,  against 
the  combined  forces  of  France  and  Sardinia,  and  of  the  still  more  humil- 
iating defeat  in  the  brief  but  momentous  campaign  of  1866  against 
Prussia,  forced  the  military  authorities  of  the  Austro-Hungarian  Empire 
to  a thorough  investigation  of  her  military  system  and  the  education  of 
the  officers  of  her  armies.  It  was  not  difficult  to  account  for  ultimate 
defeat  in  the  larger  armies  and  better  prepared  in  all  the  resources  by 
' which  large  armies  arc  equipped,  fed,  and  moved.  But  military  critics 
were  not  slow  in  discovering  that  better  preparation  should  have  been 
made,  the  field  should  have  been  taken  earlier,  and  the  forces  combined 
and  moved  with  great  certainty  and  skill. 

In  a Report  by  the  Minister  of  War  on  the  necessity  of  reorganizing 
the  educational  system  of  the  Imperial  army,  and  in  the  plan  for  such 
reorganization  the  author,  Baron  Kahn,  starts  with  a principle  which  the 
great  Empress  Maria  Theresa  announced  when  she  laid  in  1748  the  foun- 
dation of  the  earliest  war  school  in  Austria  (Wiener  Neustadt),  and 
which  Frederick  the  Great  avowedly  imitated  in  his  War  Academy  in 
Berlin  in  1764, — “ In  this  school  shall  be  formed  men  only,  and  of  them, 
toldierg."  The  choice  of  the  profession  of  arms  must  be  postponed  till 
a good  general  education,  reaching  the  moral  as  well  as  the  intellectual 
and  physical  qualities  of  the  future  officer,  has  been  imparted.  The 
separation  of  the  military  pupils  from  their  families  at  an  early  age  must 
be  avoided,  and  hence  the  number  of  cadet  boarding  schools  for  young 
aspirants  are  diminished.  The  intellectual  preparation  required,  the 
sharpening  and  hardening  the  mental  faculties,  must  not  be  gained  by 
an  exclusive  mathematical  course,  in  special  schools,  but  in  the  general 
training  of  the  public  schools,  the  Real  Schools  or  Gymnasia,  of  the 
country.  A more  practical  knowledge  of  the  common  studies, — of  geog- 
raphy and  national  history  and  the  whole  science  of  public  economy  and 
the  martial  resources  of  the  empire,  must  be  gained  before  the  special 
military  instruction  begins.  Admission  to  the  higher  military  schools 
must  be  given  only  to  aspirants  of  mature  age,  of  high  moral  qualities, 
and  of  thorough  intellectual  activity — ascertained  by  careful  examina- 
tion and  tested  by  at  least  one  year's  service  in  connection  with  a 
regiment 
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PLAN  OF  REORGANIZATION. 

The  military  schools  are  divided  into  two  clusses,  viz. : — 

(1.)  Those  which  give  a boy  a general  education,  but  prepare  him  at  the 
same  time  for  the  military  profession. 

(2.)  Those  which  educate  boys  only  in  military  matters. 

In  the  first  class  may  bo  included  (a)  all  those  lower  class  institutions  in 
which  military  orphans  and  sons  of  poor  non-commissioned  officers  and  com- 
missioned officers  are  educated ; ( b ) the  middle  (cadet)  schools  which  prepare 
students  for  the  military  academies;  (c)  the  military  academies,  viz,  Wiener 
Neustadt , and  the  engineer  and  artillery  academics.  As  pure  military  schools, 
may  be  mentioned  the  schools  for  non-commissioned  officers  in  the  infantry, 
engineer,  artillery,  and  pioneer  corps ; the  cadet  and  division  schools  in  the 
infantry;  the  higher  artillery  and  engineer  courses. 

(a.)  The  lower  schools  for  the  education  of  military  orphans  of  a tender  ago 
have  the  same  system  as  the  common  schools  of  the  like  cluss  (Normal  or 
Volks  Schulen),  where  the  moral  qualities  ore  to  bo  chiefly  inculcated  on  Chris- 
tian principles;  it  is  therefore  necessary  that  children  should  not  be  taken  from 
family  influences  earlier  than  can  bo  helped.  It  will  therefore  only  be  neces- 
sary to  take  into  these  schools  such  children  as  are  orphans,  or  sons  of  penni- 
less parents,  or  at  all  events  those  whoso  families  can  not  be  induced  to  educato 
them  at  home  even  by  pecuniary  assistance.  One  school  would  be  enough 
for  such  boys,  in  which  the  moral  education  would  bo  the  first  object,  as  the 
necessary  education  required  to  prepare  the  scholars  for  the  higher  schools  and 
regimental  cadet  schools  may  be  obtained  by  their  attending  the  public  schools. 

(6.)  As  regards  the  middle  cadet  schools,  they  should  be  abolished,  as  they 
do  not  agree  at  all  with  the  above-mentioned  principles  Boys  are  torn  from 
home  at  much  too  tender  an  age,  and  are  not  brought  up  in  the  path  of  moral- 
ity. Should  a reform  only  of  these  schools  be  intended,  this  would  bo  so 
expensive  that  the  improvement  gaiued  would  bo  dearly  paid  for. 

As  the  array  is  not  only  to  be  composed  of  drilled  soldiers,  but  also  of  gen- 
erally well  educated  men,  in  order  to  improve  their  intellectual  position  and 
the  spirit  of  the  army,  and  to  prevent  the  unduo  growth  of  drill  and  mere 
formalities,  it  is  of  great  necessity  that  the  military  schools  should  be  brought 
into  harmonious  concert  with  the  civil  schools.  The  deficiencies  of  the  latter 
are  less  than  those  of  the  former,  and  it  may  be  expected  that  they  will  soon 
bo  removed.  In  accordance  with  these  considerations  (and  there  are  yet  many 
more),  it  is  much  to  be  recommended  that  these  two  institutions  should  be  abol- 
ished, not  only  as  being  right  in  principle,  but  also  in  agreement  with  the  laws 
of  national  economy. 

By  the  laying  down  of  the  system  of  education  to  be  taught  at  the  common 
middle  schools,  as  a condition  of  being  allowed  to  enter  a military  academy,  in 
connection  with  the  influences  of  the  moral  development  of  the  family  circle, 
np  to  the  fifteenth  year  of  a boy’s  life,  it  is  to  be  hoped  that  the  general  above- 
named  principles  will  be  attained ; and  when  the  poor  officers  ore  allowed  the 
means  to  educato  their  boys  aspiring  for  the  military  academies  by  granting 
them  pecuniary  allowances,  it  may  be  hoped  that  they  will  not  only  bo  content- 
ed, and  will  care  for  the  moral  education  of  their  children,  but  that  the  State 
also  will  find  in  the  system  tho  best  means  of  attaining  its  object. 
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As  regards  the  higher  schools,  especially  military  ones,  the  following  may  be 
observed: — 

There  are  two  establishments  at  present: 

(a.)  The  Military  Academy  and  Wiener  Neustadt  for  general  education. 

(b.)  The  Engiueer  Academy,  as  a special  school  for  the  engineers,  and  for 
the  instruction  of  officers  in  general 

The  latter  of  tho  two  is  not  efficient  enough,  for  not  more  than  eight  or  ten 
persons  at  most  are  instructed  as  engineers  in  it,  the  rest  being  detailed  for  the 
infantry,  cavalry,  Ac.  As  by  tho  establishment  and  organization  of  division 
schools  a sufficient  supply  of  officers  aspirant  is  provided,  and  as  tho  officers 
detailed  from  tho  above-named  academies  to  the  line  are  not  more  efficient  than 
the  scholars  of  the  division  schools  (especially  when  the  extra  cost  of 
the  academy  education  is  considered),  the  Engineer  Academy  must  be  looked 
upon  as  much  too  expensive.  I agree,  therefore,  with  those  who  recommend  its 
abolition.  On  tho  other  hand,  tho  Neustadt  Academy,  which  offers  to  its  stu- 
dents a more  general  and  therefore  a better  founded  education,  and  where 
highly  instructed  officers  can  be  educated  in  larger  numbers,  may  be  allowed  to 
remain,  both  in  consideration  of  its  efficiency  and  in  honor  of  its  serene  foun- 
dress, tho  great  Empress  Maria  Theresa,  but  on  condition  of  its  being  reorgan- 
ized in  accordance  with  the  principles  laid  down  by  that  noblo  lady  in  the  fol- 
lowing words: — ‘‘That  in  this  school  shall  bo  formed  men  only,  and  of  them 
soldiers .” 

The  said  academy  must,  however,  seek  to  attain  to  a higher  degreo  of  per- 
fection than  of  late.  Tho  classics  must  bo  more  cultivated,  as  also  national 
economy  and  a general  civilized  education.  It  should  be  organized  for  a course 
of  six  years,  aud  it  should  receive  students,  sons  of  officers  or  military  officials, 
who  have  successfully  passed  two  or  three  Latin  or  technical  schools. 

The  following  subjects  should  be  taught,  besides  tho  military  and  mathemati- 
cal sciences : — 

(1.)  The  Latin  language,  sufficient  to  understand  the  Homan  classics. 

(2.)  All  human  sciences ; particular  attention  should  be  paid  to  style,  as  it 
has  been  observed  that  since  Latin  has  not  been  taught  in  the  Wiener  Neustadt 
Academy,  there  has  been  a great  falling  off  in  this  respect.  Rhetoric  is  to  be 
taught  in  a practical  manner,  as  tho  knowledge  of  how  to  speak  is  of  import- 
ance in  our  constitutional  era. 

(3.)  Philosophy,  two  years;  in  the  first  year,  psychology;  in  the  second 
year,  logic  to  its  full  extent,  moral  philosophy,  metaphysics,  and  the  history  of 
philosophy. 

(4.)  Statecraft,  state  and  international  law,  and  the  fundamental  law  of  tho 
Austrian  monarchy. 

(5.)  The  rudiments  of  economy  and  national  economy. 

As  special  schools  for  the  army  tho  following  should  be  retained: — 

(a.)  A special  engineer  and  artillery  school. 

(6.)  A special  school  for  tho  pioneer  corps,  where  tho  special  knowledge  nec- 
essary for  that  arm,  as  well  as  other  military  matters,  are  taught  The  scholars 
should  be  between  the  uges  of  16  and  19  years. 

Tho  students  of  the  institutions  intended  for  tho  education  of  tho  engineers 
and  artillery  will  be  enrolled  in  their  respective  corps  quartered  in  Vienna. 
They  will  there  have  to  pass  a proper  course  of  high  mathematics,  natural 
philosophy,  and  architecture  at  tho  Polytechnic;  after  they  have  sucoecded  in 
this,  they  will  be  either  detailed  for  two  years’  active  duty  with  their  corps,  or 
they  may  bo  at  once  ordered  to  pass  through  a higher  combined  course  for 
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artillery  and  engineers.  If  thia  will  suffice  for  the  due  supply  of  technically 
instructed  officers,  the  artillery  and  engineer  academies  may  be  abolished. 

As  regards  the  present  school  for  the  General  Staff,  it  may  be  recommended 
that  a general  college  for  the  whole  army  should  be  formed  from  it,  wherein 
not  only  the  higher  military  sciences  should  be  taught,  but  also  statecraft  and 
national  economy.  It  would  be  right  to  examino  a candidate  before  he  entered 
the  college  in  the  rudiments  of  natural  philosophy  and  chemistry. 

The  Btudcnt  may  obtain  the  time  necessary  for  the  cultivation  of  these  two 
sciences  by  reducing  the  time  till  now  assigned  to  sketching  and  surveying; 
the  more  so,  as  the  student  will  have  already  attained  a great  perfection  in  this 
branch  of  his  education  by  former  study  of  it  in  the  public  and  preparatory 
schools. 

SYSTEM  AS  REORGANIZED  IN  1869. 

(A.) — ESTABLISHMENTS  FOR  THE  EDUCATION  OF  YOUTH. 

1.  Military  Orphan  Asylum. 

Military  orphans  and  other  deserving  candidates  for  the  army  aro  supported 
in  this  establishment.  They  are  educated  at  the  public  schools. 

The  number  of  pupils  is  150.  They  pass  thcnco  into  the  other  institutions, 
according  to  their  talents  and  final  destination. 

2.  Military  Technical  Schools. 

At  present  four  in  number.  It  is  proposed  to  reduce  them  to  two.  The 
course  is  of  throe  years.  Number  of  pupils,  150  in  each  schooL  They  aro 
educated  for  the  Technical  Academy,  and  to  provide  good  non-commissioned 
officers  for  the  Artillery  and  Engineers.  They  enter  at  14  and  leave  at  1C 
years  of  age,  at  the  end  of  their  third  year’s  course  of  study.  Those  enter  the 
Technical  Academy  who  have  most  distinguished  themselves;  the  others  are 
sent  either  for  a two  years'  course  to  the  Division  Schools,  or  else  to  the  Artil- 
lery Officers'  Aspirant  Schools. 

3.  The  Military  College. 

The  course  is  for  two  years.  This  is  chiefly  intended  as  a preparatory  school 
for  the  Military  Academy  at  Wiener  Neustadt. 

4.  The  Military  Academies. 

These  institutions  are  iutended  to  provide  the  array  with  officers  properly 
qualified  for  the  various  branches  of  the  army. 

(1.)  The  Wiener  Neustadt  Academy. — The  course  is  of  four  years.  Number 
of  scholars  100  per  annum,  or  a total  of  400.  The  academy  is  intended  for  the 
education  of  candidates  for  the  Infantry  Regiments  of  the  Line  and  Military 
Frontier,  the  Jugers,  and  the  Cavalry. 

(2.)  The  Technical  Academy  (established  in  Vienna)  for  the  education  of  the 
best  pupils  of  the  technical  schools  for  the  artillery,  engineer,  and  pioneer  serv- 
ices. The  course  is  of  four  years;  65  scholars  in  each  year,  or  260  total. 
Each  year’s  course  of  study  is  divided  into  two  sections,  ono  for  artillery  pupils, 
one  for  engineer  pupils. 

It  is  proposed  that  these  officers  should  be  attached  to  their  respective  corps 
in  Vienna  during  their  course  of  study,  and  should  attend  lectures  ut  the  Poly- 
technic at  Vienna.  When  this  course  is  over,  they  are  to  be  attached  for  two 
years'  service  with  their  corps,  or  sent  direct  to  go  through  the  higher  artillery 
or  engineer  course. 
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(B.) — SCHOOLS  ATTACHED  TO  REGIMENTS  OR  DIVISIONS. 

1.  Regimental,  Troop,  and  Cadet  Schools. 

Besides  the  troop  schools  in  each  regiment  or  independent  battalion,  there  is 
one  of  the  cadet  schools  for  the  education  of  all  those,  from  the  rank  of  sergeant 
downwards,  who  aspire  to  the  rank  of  cadet,  or  who  desire  to  acquire  the  pre- 
paratory knowledge  necessary  to  bo  admitted  into  tho  schools  for  officers 
aspirant 

Tho  number  of  pupils  depends  on  tho  number  of  individuals  qualified.  The 
course  is  of  two  years. 

2.  Regimental  Schools  for  Officers  aspirant. 

(a.)  For  tho  Artillery — The  course  is  of  two  years  ; 50  scholars  annually. 

(b.)  For  tho  Engineers — A two  years’  course  for  each.  Pioneers — Number 
of  pupils  according  to  demand. 

3.  Divisional  Schools  for  Officers  aspirant.  9 

There  is  a school  of  this  sort  in  each  of  tho  23  infantry  and  cavalry  divisions, 

and  for  tho  country  gendarmerie. 

Tli©  course  is  of  two  years.  Number  of  pupils  not  fixed  (at  present  nearly 
1,200),  in  addition  to  which  is  tho  special  instruction  for  their  respective  arms; 
when  they  have  successfully  passed  an  examination  at  tho  end  of  the  course, 
they  become  officers  aspirant. 

(C.) — ESTABLISHMENTS  FOR  MORE  ADVANCED  PROFESSIONAL  INSTRUCTION. 

1.  The  Higher  Courses  for  the  Artillery,  and  (2)  Engineers. 

These  are  intended  for  tho  formation  of  highly  scientific  officers  for  tho  more 
important  duties  and  higher  command  of  these  arms,  and  for  tho  army  in  gen- 
eral. The  course  is  of  two  years.  The  number  of  officer  students  is  not 
fixed,  but  must  depend  on  tho  number  of  highly  qualified  candidates  of  the  % 

above  arms.  They  must  have  served  for  two  years  with  their  corps  with  dis- 
tinction. 

3.  War  School  (Staff  College). 

This  institution  is  intended  for  the  formation  of  officers  for  the  general  6taff. 

Tho  course  is  of  two  years.  The  number  of  students  is  80. 

An  officer  must  have  served  at  least  three  years  with  his  corps  with  distinc- 
tion before  he  can  bo  admitted,  aud  officers  who  have  served  longer  will,  as  a 
rule,  bo  preferred. 

(4.)  Course  for  Military  Frontier  Instruction. 

This  is  an  academy  for  those  who  are  already  serving  in  tho  army.  Tho 
course  is  of  two  years,  and  the  number  of  pupils  is  regulated  by  tho  demand. 

The  studies  are  as  follows: — 

State  organization  and  frontier  administration. 

Civil  and  military  law  and  legal  procedure. 

Agriculture,  law  of  commerce,  and  exchango. 

Revenue  law  and  institutions. 

Croatian  language. 

6.  Centred  Cavalry  School  at  Vienna , 

The  object  of  this  establishment  is  to  prepare  distinguished  regimental  officers 
for  the  higher  commands  in  cavalry,  and  to  instruct  them  in  the  theory  and 
practice  of  that  arm,  and  the  haute  ecole  of  riding. 
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There  are  41  students  of  the  rank  of  captain  (1st  and  2d  class),  or  one  from 
each  cavalry  regiment.  The  course  is  of  one  year.  The  studies  are  as  follows 

Theoretical  and  practical  riding,  training  of  unbroken  horses,  service  and  drill 
regulations  of  cavalry,  veterinary  art,  leaping,  fencing,  pistol-shooting,  rudiments 
of  strategy  and  history  of  war,  tactics,  held  service,  occupation  of  ground,  sur- 
veying, army  organization,  knowledge  of  arms,  pioneer  and  engineer  service, 
practical  drill,  and  Held  service  and  reconnaissances. 

6.  Josephinum  Academy  for  Medicine  and  Surgery , 

For  the  formation  of  students  for  the  higher  grades  of  the  medical  and  surgical 
departments,  from  the  rank  of  first  lieutenant-surgeon. 

This  establishment  ranks  with  the  upper  school  of  surgery  at  Vienna.  The 
number  of  students  from  the  army  is  fixed  at  242.  "When  there  is  accommo- 
dation there  are,  besides  this,  paying  students. 

* 7.  Military  Veterinary  Institution , 

Consisting  of  two  sections: — (1.)  Veterinary.  (2.)  Farriery. 

Students  who  have  passed  the  necessary  examinations  are  entitled  to  their 
diploma  and  rights  in  the  same  way  as  students  of  the  civil  veterinary  school 
in  Hungary. 

The  students  of  the  veterinary  section  are  field  surgeons  and  farriers. 

The  students  of  the  farriery  section  are  non-commissioned  officers  and  sold- 
iers and  civilians.  The  n limber  of  soldier  students  depends  upon  the  require- 
ments of  the  army. 

8.  Course  for  the  Intendance. 

This  establishment,  when  organized,  is  intended  to  qualify  captains  or  first- 
lieutenants  on  the  active  establishment  of  infantry  or  cavalry,  captain  auditors, 
and  properly  qualified  clerks,  for  the  administration  of  the  Intendanco  of  the 
army  now  in  progress  of  formation. 


COURSES  OF  STUDY  IN  THE  MILITARY  SCFIOOLS. 

(L)  COURSE  OF  SCIEXCE8  TO  BE  TAUGHT  AND  LECTURED  ON  AT  THE  REGIMEN- 
TAL CADET  SCHOOLS. 


Subjects.  Course  of  Lectures  during — ls<  Year.  2 d Year. 

Gorman  Language  and  Style, 1 1 

The  Regimental  Dialect, 1 1 

Caligraphy 1 1 

Military  Stylo, 1 1 

Arithmetic, 1 0 

Algebra, 0 1 

Practical  Surveying, 1 1 

Mapping  and  Tracing, 1 1 

Geography, 1 1 

History 1 1 

Drill  and  Manoeuvre  Regulations, 1 1 

Servieo  Regulations, 1 1 

Field  Service, 1 1 

Pioneer  Service 1 1 

Construction  qf  Arms, 1 1 

Hand  Drawing, 1 1 

Fencing 1 1 

Gymnastics,  Ac., 1 1 

Target  Practice, 1 1 
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(II.)  COURSE  or  INSTRUCTION  AT  THE  SCHOOLS  FOR  OFFICERS  A8PIRANT. 


A. — Ordinary  Course.  1st  Tear.  2d  Year. 

Military  Style, 1 1 

Military  Essays, 1 0 

Geometry  and  Trigonometry, 1 1 

Higher  Trigonometry  and  Conic  Sections, 0 I 

Mechanics,  Natural  History,  and  Chemistry, 0 1 

Geometrical  Drawing, 1 1 

Practical  Surveying, 1 0 

Military  Mapping 0 1 

Sketching  and  Tracing, 1 1 

Geography, 1 1 

Mathematical  Geography, 0 I 

History 1 1 

Military  Administration, 1 I 

Drill  and  Manoeuvre  Regulations, 1 1 

Service  Regulation*, 1 0 

Army  Organization, 1 1 

Tactics, 1 1 

Field  Fortifications, 1 0 

Permanent  do., 0 1 

Construction  of  Arms, 1 0 

Hand  Drawing, 1 0 

Fencing, 1 I 

Athletic  Games,  1 1 

Target  Practice, 1 1 

Riding,  if  possible, 0 1 

B. — Course  for  the  Pioneer  Regiment. 

High  Mathematics.  History.  Pioneer  Service. 

Higher  Trigonometry.  Construction  of  Arms.  Surveying. 

Practical  do.  Fortification.  Tracing. 

Analytical  Geometry.  Architecture.  Athletic  Games. 

Mathematical  Geography.  Mechanics.  Fencing. 

Natural  History  and  Chemistry.  Drill, ) Swimming. 

Military  Economy  and  Finance.  Service, . . . > Regulations.  Tactics. 

Geography.  Manoeuvre,  ) 

(ill.)  COURSE  OF  INSTRUCTION  AT  TOE  PREPARATORY  8CHOOL  FOR  THE  WIENER 

NEU8TADT  ACADEMY. 

Subjects.  Hours  per  Week — 1st  Tear.  2d  Tear. 

Religious  Instruction, H 1 J 

Latin 7 7 

Greek, 3 3 

French, 4 4 

German  and  Literature, 3 3 

History  and  Geography, 5 6 

Mathematics, 5 5 

Natural  History, 0 3 

* Short-hand  Writing, 3 0 

• Caligraphy, 2 2 

• Drawing 2 2 

* Athletic  Games, 2 2 

Dancing, 2 2 

Swimming, 0 0 

Total  hours  per  week, 39$  39^ 


Subjects  marked  thus  * are  voluntary  for  scholars  of  classical  school*,  but  are  compulsory  at 
the  military  schools. 
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(IV.)  COURSE  AT  THE  PREPARATORY  SCHOOLS  TOR  THE  TECHNICAL  ACADEMY. 

Suijects.  Hours  per  Week — 1 &t  Tear.  2d  Year.  3d  Year. 


Religious  Instruction, 2 11 

German,  . . .« 4 3 3 

French, 4 3 3 

History  and  Geography, 4 4 4 

Mathematics, 7 5 6 

Analytical  Geometry  and  Drawing, 3 4 3 

Natural  History, 2 2 2 

Natural  Philosophy, 0 3 5 

Practical  Chemistry, 3 3 0 

Hand  and  Mathematical  Drawing, 2 4 4 

Caligraphy 1 0 0 

Military  Style  and  Finance, 2 2 2 

Artillery  and  Pioneer  practice, 4 4 3 

Sendee  Regulations, 1 1 1 

Drill  and  Manoeuvre  Regulations, 2 2 3 

Management  of  Horses, 0 0 2 

Athletic  Games  and  Fencing, 3 3 3 


Total  hours  per  week, 


44  44  44 


(v.)  COURSE  OF  INSTRUCTION  AT  THE  MILITARY  ACADEMY  AT  WIENER  NEUSTADT. 


* Subjects.— {Hours  per  Week.)  Years — lit,  2d,  3d,  4th. 

Religious  Instruction, 14  14  0 0 

Latin 4 4 0 0 

Greek, 3 2 0 0 

French, 4 4 3 3 

German  and  Literature, 3 3 3 0 

History  and  Geography, 4 0 0 0 

Physical  Geography, 4 0 0 0 

Preparatory  Philosophy 1|  0 0 0 

Philosophy, 0 4 0 0 

Higher  Mathematics, 5 6 0 0 

Astronomy 0 0 4 0 

Analytical  Geometry, 0 0 4 0 

Practical  ditto  and  Surveying, 0 3 0 0 

Nat  Philos,  and  Fundamental  Laws  of  Chemistry,  4 0 0 0 

Theoretical  Mechanics, 0 0 4 0 

Review  of  Law  and  Statesmanship 0 0 2 0 

Cons‘1  Law  of  Austria,  and  its  Adin'ive  Org’tion,  0 0 3 0 

European  State  and  International  Law, 0 0 0 3 

Austrian  Military  Law  (Criminal), 0 0 0 2 

Military  Finance, 0 0 2 3 

Construction  of  Arms, 0 0 2 3 

Pioneer  Service, 0 0 3 0 

Fortification 0 0 0 4 

History  of  War, 0 0 0 2 

Drill  Regulations, 2 0 0 0 

Service  do 0 14  14  0 

Manoeuvre  do, 0 0 n i* 

Cavalry  do, 0 0 0 14 

Tactics, 0 0 0 6 

Sun-eying,  Tracing,  and  Mapping, 4 4 4 0 

Riding 0 0 0 6 

Fencing. 2 2 2 2 

Athletic  Games  and  Dancing,  each  2 hours, 4 4 0 0 


Total  hours  per  week, 42  41  41  41 

* To  tbcae  ihould  be  added  the  Bohemian  and  ilunga/iau  language  for  the  3d  and  4th  yean. 
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(71.)  COURSE  OP  INSTRUCTION  AT  THE  TECHNICAL  MILITARY  ACADEMY  AT  VIENNA. 

Subjects. — ( Courses — United  Preparatory,  Engineer,  Artillery.) 

Preparatory.  Eugiurer.  Artillery. 

Number  of  hour*  per  week— Yean—  f.  t.  3.  4.  & 4. 

Zoology  and  Botany. 3 0 T)  0 0 0 

Mineralogy, 1 0 0 0 0 0 

Geology, 0 0 2 0 0 0 

French, 3 3 3 2 3 2 

Higher  Math.  1,  2,  3,  Higher  Geodosy  4th  yr. . 8 5 2 4 2 4 

Analytical  Geometry, 4 0 0 0 0 0 

Sketching, 4 0 0 0 0 0 

Practical  Geometry, 0 4 0 0 0 0 

Chemistry  of  Minerals, 3 0 0 0 0 0 

Chemical  Manufacture,  0 0 0 0 0 4 

General  and  Technical  Natural  Philosophy,  .2  3 0 0 0 0 

Mechanical  Technics, 0 0 2 0 2 0 

Technical  and  Analytical  Mechanics, 0 5 2 0 2 0 

Construction  of  Machinery  and  Drawing, ...  0 0 4 0 0 0 

Description  of  Machinery, 0 0 0 0 2 2 

Mountain  Roads, 0 4 0 0 0 0 

Planning  and  Sketching, 0 0 5 6 0 0 

Road  and  Water  Communication,  Ac., 0 0 5 0 0 0 

General  Architecture, 0 0 0 0 3 0 

Machine  Making, 0 0 0 0 3 5 

Building, 0 0 0 0 4 4 

Ornamental  Drawing, 0 0 0 4 0 0 

Review  of  the  Law, 0 0 0 2 0 2 

Military  Criminal  Law, 0 0 0 1 0 1 

Construction  of  Arms  (Engineer) 0 2 0 0 0 0 

Do.  of  Batteries  (Artillery), 3 6 0 0 0 0 

Pioneer  sorvice, *. 0 1 0 0 0 0 

Fortification 0 0 4 6 3 3 

Sappers’  and  Minors’  Duties, 0 0 0 2 0 0 

Military  Finance,.. 0 0 2 2 3 3 

Drill  Regulations, 2 0 0 0 0 0 

Service  ditto, 11  1|  0 0 0 0 

Manoeuvre  ditto, 0 0 0 2 3 0 

Cavalry  ditto, 0 0 0 0 0 2 

Tactics, 0 0 2 2 2 2 

Surveying  and  Tracing, 0 6 3 0 3 0 

Riding, 0 0 3 3 6 6 

Fencing, 2 2 2 2 2 2 

Dancing, 2 2 0 0 0 0 

Total  hours  per  week, 401  41  43  43  51  50 


(vn.)  UPPER  COURSE  OP  STUDY  FOR  ARTILLERY. 


Subjects.  Course — ls<  Year.  2 d Year. 


French, 1 1 

Practical  Mechanics, 1 0 

Construction  of  Machinery, 1 0 

Fortification  and  Field  Armaments, 0 1 

Science  of  Higher  Artillery 1 0 

Military  Geography  and  Statistics, 1 0 

Higher  Tactics  and  Strategy, 0 0 

National  Economy  and  Finance, 1 0 

Organization  of  the  Constitution,  and  Administration, . . 0 1 

State  and  International  Law, 0 1 

German  Literature, 1 0 

Active  Duties  of  the  General  Staff, 0 1 
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(701.)  UPPER  COURSE  OP  STUDY  FOR  THE  ENOIKEERS. 

Subjects.  Course — 1st  Year. 

English, 1 

Chemistry  and  Practical  Technics, . 1 

The  Mechanism  of  Buildiug,. 1 

Fortification, 1 

Architecture 1 

Ornamental  Architecture,.  . . 1 

Military  History, . 0 

Science  of  Artillery, 0 

Strategy 1 

National  Economy  and  Finance, . 1 

Organization  of  the  Constitution,  and  Administration, . . 0 

State  and  International  Law, 0 

German  Literature, 1 


(IX.)  UPPER  COURSE  OF  STUDY  FOR  TUB  WAR  SCHOOL. 


Subjects.  Course — 1M  Year. 

German  Literature, 1 

French, 1 

Administrative  Duties  of  the  Staff, 1 

Activo  Duties  of  the  General  Staff, 0 

Tracing  and  Surveying, 1 

Military  Geography, 1 

Higher  Tactics, 1 

Strategy, 0 

Engineer  Service, 0 

Artillery  Service, 0 

Rudiments  of  State  and  International  Low, 0 

Rudiments  of  Nati‘1  Economy  and  Administrative  Law,  0 
Hiding, 1 


2 d Year. 
1 
1 
0 
1 
1 
I 
1 
1 
0 
0 
1 
1 
0 


2d  Year. 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
1 
1 
I 


AUSTRIAN  STAFF. 

By  recent  ordinance  tho  Special  Staff  Corps  has  been  abolished.  All  the 
officers  aro  borne  on  the  army  rosters  according  to  their  ranks,  in  particular 
branches  of  the  service.  No  one  will  be  allowed  to  enter  the  Staff  School  un- 
til ho  has  served  three  or  four  years  with  tho  troops,  and  then  captains  and  first 
lieutenants  will  be  preferred  to  men  of  less  service  or  rank.  Having  passed 
through  the  school  course  they  will  again  join  their  regiments,  and  will  then  be 
appointed  to  tho  staff,  as  may  bo  required.  Tho  period  during  which  they  are 
to  remain  on  tho  staff  will  depend  on  their  merits,  their  promotion,  and  the 
exigencies  of  the  service ; but  as  a principle  they  would  generally  rejoin  their 
troop  on  promotion.  There  can  be  no  doubt  in  the  minds  of  those  who  have 
practically  studied  the  question,  that  tho  system  is  sound.  A special  Staff 
Corps  is  never  large  enough  to  supply  the  demands  of  an  army  in  tho  field  for 
long,  especially  if  the  war  is  long  and  very  active.  The  duties  of  a staff  offi- 
cer with  an  army  actively  engaged  in  tho  field,  are  so  numerous  and  arduous 
that  an  enormous  number  are  u«ed  up  in  the  course  of  a campaign  ; and  when 
you  have  only  the  Staff  Corps  to  draw  from,  the  supply  of  practical  officers  U 
not  equal  to  tho  demand.  Tho  French  experienced  this  in  the  Crimean  War. 
By  educating  a number  of  young  officers  endowed  by  nature  with  the  qualifi- 
cations indispensable  to  form  on  efficient  staff  officer  on  active  service,  and  by 
throwing  them  back  into  their  regiments,  they  leaven  the  mass,  and  form  a 
fbnd  of  selected  and  instructed  officers  from  which  can  be  drawn  as  occasion 
may  require. — CoL  Crealock  to  Military  Ed.  Com. 
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CAVALRY  BRIGADE  SCHOOLS  FOR  OFFICERS. 

The  following  memorandum  gives  an  account  of  an  order  lately  issued,  reg- 
ulating Officers’  Brigade  Schools  in  the  Austrian  cavalry. 

The  object  of  the  Cavalry  Brigade  schools  will  be  to  secure  a supply  of  effi- 
cient riding  masters  throughout  the  service  capable  of  giving  general  instruction. 

The  Central  Cavalry  School  will  contiuuo  to  bo  a higher  military  and  scien- 
tific establishment,  with  (in  addition  to  the  theoretical  education  of  the  pupils) 
a course  of  instruction  which  insures  a uniform  system  of  equitation  and  of 
breaking  horses.  A certain  number  of  its  best  pupils  may  be  transferred,  after 
a year's  attendance,  to  the  Kriejs-Schuie,  with  a view  to  their  preparation  for 
the  staff 

Cavalry  Officers’  Brigade  Schools  educate  officers  of  that  arm,  theoretically  as 
well  as  practically,  in  all  their  duties.  After  the  termination  of  tho  autumn 
manoeuvres  one  will  be  formed  in  each  brigade.  The  annual  course  lasts  six 
months,  and  should  begin  on  the  1st  of  October. 

It  is  the  duty  of  the  Brigadier  to  superintend  the  school,  but  it  is  also  that 
of  commanding  officers  of  regiments  to  inform  themselves  of  the  progress  of 
their  officers,  and  consequently  to  visit  it  often. 

Before  the  15th  of  August  the  Brigadier  proposes  to  the  Minister  of  War  the 
station  at  which  the  school  should  bo  established,  also  the  names  of  the  instruc- 
tors and  pupils.  It  rests  with  him  to  make  all  arrangements  for  sotting  it  in 
operation ; and  as  his  supervision  must  be  continual,  he  should  (whenever 
practicable)  place  it  at  the  head-quarters  of  his  brigade.  Above  all,  a covered 
riding  school  roust  be  fitted  up;  then  a drill  ground,  a manege  with  artificial 
fences,  and  a school  and  fencing-room.  Whenever  possible  tho  men  and  horses 
must  be  in  barracks. 

Tho  best  qualified  officer  in  the  brigade,  of  the  rank  of  lieutenant-colonel  or 
major,  is  to  be  selected  for  Commandant,  and  each  school  is  to  have  two  cap- 
tains as  instructors.  One  of  them  must  have  gone  through  the  Central  Cavalry 
School,  and  must  have  been  reported  as  specially  qualified  to  give  instruction; 
tho  second  must  be  considered  one  of  the  best  horsemen  in  the  brigade. 

At  the  disposal  of  these  officers  there  is  the  following  staff: — one  veterinary 
surgeon  for  instruction  in  the  anatomy,  diseases,  and  shoeing  of  horses ; one 
sergeant  in  charge  of  the  men  and  horses;  one  sergeant  for  quartermaster's 
duties  and  accounts;  one  furrier;  three  corporals;  one  trumpeter ; twelve  men 
per  regiment  of  the  brigade ; and  tho  riders  of  tho  horses  attached  to  the  school. 

If  there  is  an  auditor  (Judge  Advocate)  available,  ho  attends  regularly  to 
explain  the  Articles  of  War  and  give  lectures  on  military  law.  Should  there 
be  none,  this  duty  devolves  upon  one  of  the  captain  instructors. 

Six  officers  from  the  rank  of  first  lieutenant  downwards  are  sent  yearly  from 
each  regiment.  Each  of  them  brings  with  him,  besides  his  own  horses,  the 
one  allowed  him  by  Government.  Every  regiment  sends  six  remount  horses 
that  have  passed  tho  first  stage  of  breaking,  and  six  that  have  just  joined. 

The  principal  subjects  of  theoretical  instruction  are— 1st,  Regulations  of  tho 
army ; 2d,  Tactics,  particularly  ns  referring  to  the  handling  of  cavalry ; 3d, 
Field  movements,  and  especially  outpost  duty,  which  are  to  be  illustrated  by 
examples  from  the  history  of  war;  tho  pupils  will  also  draw  and  describe  a 
tract  of  country,  and  givo  written  reports  upon  field  operations;  4th,  descrip- 
tion of  the  anatomy  and  diseases  of  horses,  with  thoir  management  and  feeding 
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both  in  the  stable  and  tho  field;  shoeing  theoretical  and  practical,  in  all  its 
details ; 5th,  thorough  practice  in  the  use  of  cavalry  weapons,  a general  acquaint- 
ance with  the  arms  of  the  artillery  and  infantry  of  the  principal  military  na- 
tions, and  an  accurate  knowledge  of  those  employed  in  the  Imperial  army;  6th, 
a general  knowledge  of  field  fortification  and  of  the  works  to  be  executed  by 
the  Pioneer  Corps  in  combination  with  cavalry;  7th,  the  study  of  tracts  of 
country,  extending  to  the  observation  of  roads,  streams,  coverts,  and  undula- 
tions ; the  correct  reading  and  understanding  of  maps. 

The  practical  branch  of  education  at  these  Bchools  has  for  its  main  object  tho 
maintenance  throughout  tho  army  of  tho  best  fundamental  system  of  equitation, 
and  the  adoptiou  of  any  improvements  in  the  cavalry  service  in  general  which 
may  appear  advisable.  To  this  is  added  practice  in  getting  over  long  distances 
through  every  description  of  country,  and  in  judging  when  and  where  halts 
should  be  mado  with  most  advantage  to  single  horsemen,  or  to  detachments  of 
troopa  These  marches  are  to  bo  combined  with  patrolling,  reconnaissances, 
and  posting  piquets,  and  are  to  be  practiced  once  a week. 

After  every  such  march  the  pupils  will  send  in  a brief  report  and  rough 
sketch,  either  next  morning  or  within  forty-eight  hours,  as  may  be  ordered. 
They  are  to  practice  making  this  sketch  on  horseback  as  well  as  on  foot  They 
must  perfect  themselves  in  gymnastics,  and  in  fencing  and  singlestick,  both  on 
foot  and  horseback. 

Tho  regulations  issued  to  tho  Minister  of  War  ns  to  distribution  of  hours 
and  reports  will  be  strictly  followed,  and  no  deviation  will  bo  permitted  except 
under  particular  circumstances.  Sundays  and  holidays  are  observed.  No 
leave  of  absence,  except  in  cases  of  urgent  necessity,  can  bo  granted  to  either 
instructors  or  pupils  during  the  course. 

At  tho  end  of  tho  season  of  instruction  (i  e.  at  the  end  of  March)  the  Cav- 
alry Officers’  Brigade  School  will  be  broken  up ; and  all  persons  attached  to  it, 
and  their  horses,  will  return  to  their  regiments. 

EXPENDITURES  ON  MILITARY  EDUCATION. 

The  appropriation  for  Military  Education  in  Austria  for  1870,  was  as  fol- 
lows:— 

For  non-commissioned  officers  and  men,  604,000  florins  (40,3201). 

For  officers,  978,000  florins  (78,2841). 
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I.  MILITARY  SYSTEM. 

Bavaria,  with  a population  in  1867  of  4,824,421,  on  an  area  of 
29,347  English  square  miles,  maintained  in  1869-70,  an  armed 
force  of  56,760  men  on  a peace  footing,  and  of  92,500  when  placed 
on  a war  footing. 

The  armed  force  consists  of  the  permanent  army,  the  army  of 
reserve,  and  the  landwehr,  or  militia.  The  strength  of  the  perma- 
nent army  at  the  end  of  1809  was  as  follows: — 


16  Regiments  of  the  lino,  eacli  of3  battalions, 28,304  men. 

10  Battalions  of  Yager  infantry, 6,810  " 

20  Regiments  of  cavalry,  each  of  6 squadrons, 7,290  “ 

62  Batteries  of  artillery,  with  train, 6,361  " 

10  Companies  of  engineers,  with  train, 1,212  “ 

4 Companies  of  sanitary  troops,. 624  11 

6 Detachments  of  victualing  troops, 288  “ 


Total  strength  of  permanent  army, 49,449 


The  army  of  reserve  numbered  over  30,000  men,  and  is  to  he 
made  more  efficient.  The  landwehr  is  only  organized  in  the  large 
towns.  The  army  is  recruited  by  conscription.  All  men,  from  the 
age  of  21  are  liable  to  sene,  but  the  sons  of  the  nobility  (hohe 
adtl)  are  exempt,  and  they  with  the  sons  of  superior  employes  in 
the  service  of  the  state  have  the  privilege  of  entering  the  military 
school  of  cadets.  Those  who  are  drawn  for  the  army  are  held 
liable  to  active  service  for  eleven  years,  but  are  kept  under  arms, 
when  on  the  peace  footing,  only  three  years,  passing  three  years 
more  in  the  Reserve  when  called  out  for  actual  training,  and  held 
for  service  for  the  remaining  five  years  in  the  landwehr.  No  sub- 
stitutes are  allowed. 

By  the  treaties  of  1870,  in  time  of  war,  the  supreme  command 
of  the  army  of  Bavaria  passes  to  the  Emperor  of  Germany,  and  in 
the  further  development  of  the  Imperial  policy,  the  military  system 
of  Bavaria  as  well  as  of  the  other  German  States,  will  be  merged  in 
that  of  Prussia.  The  following  account  of  the  system  of  Military 
Education,  as  it  was  in  1869,  is  taken  from  the  Report  of  the  Mili- 
tary Education  Commission  for  1870. 
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II.  MILITARY  EDUCATION. 

There  are  four  establishments  for  Military  Education  in  Ba- 
varia— 1.  The  Cadet  Corps.  2.  The  War  School.  3.  The  Artil- 
lery and  Engineer  School.  4.  The  War  Academy. 

k TBS  CADET  CORPS. 

The  Cadet  Corps  was  by  a royal  decree  of  May  14th,  1864,  placed 
on  the  same  footing  with  regard  to  instruction  and  final  examination 
as  the  Real  Gymnasium,  and  by  a further  decree  of  April  2d,  1868, 
the  signification  and  value  which  are  attached  to  an  Absolutorium , 
or  certificate  of  final  examination,  of  a Real  Gymnasium,  were 
equally  made  to  apply  to  an  Absolutorium  of  the  Cadet  Corps. 

There  arc  three  classes. 

For  admission  into  the  first  class,  candidates  must  be  acquainted 
with  the  following  subjects: 

Religious  Instruction. — (a.)  For  Catholics : First  chapter  on  Belief  {yon  den 
Glauben)  with  preceding  introduction,  from  page  33  to  page  96. 

The  larger  Catholic  Catechism  for  all  Bavarian  bishoprics. 

(ft.)  For  Protestants:  The  heads  of  the  Christian  doctrine,  with  the  ecclesi- 
astical explanation  of  the  same,  ns  well  as  the  most  important  passages  of  the 
Bible  contained  in  the  catechism. 

German. — Grammar:  formation  of  sentences;  change  in  the  form  of  sen- 
tences; copying  from  dictation  small  stories,  narratives,  and  letters;  facility  in 
orthography  and  correct  punctuation. 

Latin.—  Elementary  rules:  easy  translations  from  Latin  into  German,  and 
from  German  into  Latin.  • 

French. — Tolerably  correct  reading. 

Mathematics. — Vulgar  fractions;  decimals;  rule  of  three ; interest ; exercises 
in  mental  calculations. 

Geography. — Europe  generally,  and  Germany  in  particular,  with  especial  re- 
gard to  mountain  chains  and  river  districts. 

Caligruphy. — German  and  English  characters. 

Second  Class. 

For  admission  into  the  second  class  candidates  mast  be  acquainted 
with  the  following  subjects : 

Religious  Instruction. — (a.)  For  Catholics:  A knowledge  of  the  second  chapter 
on  the  Commandments  (tw»  den  Gelytten),  pages  100  to  159  inclusive. 

The  larger  catechism  for  all  Bavarian  bishoprics. 

(ft.)  For  Protestants:  All  the  knowledge  obtained  from  the  so-called  prepara- 
tory instruction  for  confirmation  {Praeparanden-  Untcrricht). 

German. — Same  as  in  first  class. 

Latin — Syntax:  verbal  and  written  translations  from  German  to  Latin,  and 
from  I^itin  to  German,  out  of  Cornelius  Nepos. 

French . — Grammar:  translation:  reading;  orthography. 

Greek — Syntax  up  to  verbs  in  gi;  written  and  verbal  translations  from  Ger- 
man to  Greek,  and  vice  versa.  Greek  characters. 

Mathematics. — System  of  weights  and  measures;  fractions;  decimals;  men- 
tal arithmetic. 

History. — Greek  and  Roman  history,  including  tlio  period  up  to  Clovis,  king 
of  the  Franks. 

Geography. — The  world  in  general  Europo  excepted. 

Caligruphy. — German  and  English  characters. 
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Third  Class. 

Candidates  for  immediate  admission  into  the  third  class  must  not 
have  exceeded  their  fifteenth  year,  and  must  produce  certificates  of 
all  the  classes  of  the  Latin  school. 

At  their  examination  for  admission  they  must  show  that  they  are 
acquainted  with  all  the  subjects  required  in  the  examinations  for 
the  first  and  second  class;  and  also  with  the  following  subjects: 

Religious  Instruction. — (a.)  For  Catholics:  A knowledge  of  Ihc  third  chapter 
on  Means  of  (Jraco  (ro*  den  Gaadenmittela),  page  160  to  page  228. 

(6. ) For  Protestants:  Candidates  mast  not  only  be  thoroughly  acquainted 
with  the  so-called  preparatory  instruction  for  continuation,  but  must  lutvo  been 
continued. 

German. — Composition : translation  from  Cornelius  Nepos.  Rending  aloud. 

Iritiu Complete  Syntax.  Written  and  verbal  translations  from  German  to 

Latin;  Cicsar's  Commentaries ; select  passages  from  Roraau  historians;  prosody; 
versitieation.  / 

French. — Translations:  German  into  French,  and  vice  versa;  orthography 
and  reading. 

Greek. — Rudiments  of  grammar. 

Mathematics.  -Algebra ; geometry. 

History. — German  history  (from  Clovis,  king  of  the  Franks),  especially  that 
of  Bavaria. 

Geography. — Europe ; including  political  and  statistical  relations. 

Caligruphy. — German  and  Knglish  characters. 

Admission  to  the  Army  from  the  Cadet  Corps. 

On  leaving  the  Cadet  Corps — 

(a.)  Students  who  have  obtained  from  the  Examination  Com- 
mission a certificate  of  “ especially  qualified  ” arc  named  candidates, 
first  class,  for  the  rank  of  officer. 

(6.)  Students  who  have  obtained  a certificate  of  “ qualified  " are 
sent  to  a division  of  the  army  ns  candidates,  second  class,  for  the 
rank  of  officer. 

Further,  those  who  have  displayed  a “marked  proficiency,”  not 
only  as  regards  scientific  acquirements  but  also  as  regards  conduct 
and  military  capacity,  may  be  appointed  by  the  Education  Commis- 
sion to  the  rank  of  sub-lieutenant. 

These  last,  however,  in  common  with  the  candidates  mentioned 
under  heads  (a.)  and  (6.)  are  required,  after  six  months’  service  in 
a division  of  the  army,  to  pass  through  the  military  scientific  course 
in  the  War  School,  and  at  the  end  of  the  course  to  undergo  art 
examination.  The  same  conditions  arc  alike  in  force  for  the  young 
nobility  entering  the  army  from  the  Pagcrie  with  the  Absolulorium 
of  a gymnasium. 

n.  TUB  WAR  SCHOOL. 

There  are  two  courses,  viz. : — («.)  The  preparatory  course.  (6.) 

The  military  scientific  course. 
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All  persons  desirous  to  obtain  commissions  as  officers,  whether 
compelled  to  enter  the  army,  or  volunteers,  must  undergo  the  pre- 
paratory course  at  the  War  School,  unless  they  are  in  possession  of 
an  Absolutorium  of  a Latin  or  Iteal  Gymnasium. 

Candidates  for  the  preparatory  course  («.)  must  pass  an  examina- 
tion for  admission,  and  os  a qualification  for  admission  must  hare, 
served  an  eutirc  year  satisfactorily  in  a division  of  the  army. 

After  the  completion  of  the  preparatory  course  these  students  are 
named  candidates,  second  class,  for  the  commission  of  officers,  and 
as  such  enter  the  military  scientific  course. 

The  following  enter  the  second  course  : 

(a.)  Students  with  the  Absolutorium  of  a Real  Gymnasium,  or 
coming  from  the  Payeric. 

(b.)  Students  who  passed  the  preparatory  course  successfully. 

(c.)  Those  to  whom  military  service  is  compulsory,  and  volun- 
teers, both  possessing  the  Absolutorium  of  a Bavarian  gymnasium, 
and  being  desirous  to  become  officers.  These  candidates  must, 
however,  perform  six  months'  service  satisfactorily,  and  on  termi- 
nation of  this  service  they  arc  named  candidates,  second  class,  for 
the  commission  of  officers. 

At  the  expiration  of  the  military  scientific  courso  there  is  a 
general  examination  of  all  candidates  before  the  “ Commission  of 
High  Studies  nnd  Examinations,”  and  decision  is  given — 

(a.)  Respecting  efficiency  for  the  position  of  officer. 

(b.)  Respecting  the  army  rank  of  those  who  have  passed  their 
examination  without  reference  to  former  rank  ( Charyen-verhaltnisse ). 

Very  distinguished  conduct  before  the  enemy  can  alone  exempt 
candidates  from  this  examination. 

i 

Candidates  examined  arc  classed  by  the  above  Commission  under 
the  following  heads;  "especially  qualified''  “ qualified ,”  and  "not 
qualified nnd  no  candidate  for  the  commission  of  officer  can  bo 
named  officer  without  the  certificate  of  "qualified'' 

Candidates,  who  have  shown  the  necessary  efficiency  to  entitle 
them  to  be  appointed  officers,  arc  named  candidates,  first  class,  for 
the  commission  of  officer,  or,  in  consequence  of  the  diminished 
number  of  officers  iu  the  active  army,  are  promoted  to  be  sub- 
lieutenants. 

Only  those  candidates  for  the  commission  of  officer,  who  hnvo 
received  the  certificate  “ especially  qualified  ” in  the  above  final 
examination  of  the  military  scientific  courso,  can  present  them- 
selves for  admission  into  the  War  Academy. 
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III.  THE  ARTILLERY  AND  ENGINEER  SCHOOL. 

In  this  school,  consisting  of  two  courses,  each  lasting  a year,  an 
opportunity  is  afforded  to  all  candidates,  first  class,  for  commissions 
as  officers  to  devote  themselves  to  technical  military  science,  and  to 
pursue  the  special  studies  having  reference  to  the  military  opera- 
tions in  question  ; and,  in  this  school,  only  those  candidates  for  the 
commission  of  officer  are  received,  who  have  successfully  passed  the 
military  scientific  course,  and  who,  at  the  examination  passed  before 
the  “Commission  of  Iligh  Studies  and  Examinations,”  have  been 
pronounced  “ qualified  ” not  only  to  remain  in  the  Artillery  and 
Engineer  regiment,  but  especially  qualified  to  enter  the  Artillery 
and  Engineer  School. 

Immediately  after  passing  the  second  course  of  the  War  School, 
and  before  admission  into  the  Artillery  and  Engineer  School,  these 
candidates  must  serve  six  months  in  an  Artillery  or  Engineer 
regiment. 

Candidates  pass  over  from  the  first  to  the  second  course  without 
a general  examination,  and  should  a doubt  exist  respecting  the 
efficiency  of  any  of  the  candidates,  such  candidates  will  be  required 
to  undergo  a special  examination  before  the  “ Commission  of  High 
Studies  and  Examinations,”  who  will  decide,  in  the  case  of  such 
candidates,  whether  they  are  to  go  through  the  course  a second 
time,  or  retire  from  it. 

The  same  regulations  apply  for  the  second  course,  and  the  appoint- 
ments as  sub-lieutenants  of  Artillery  or  Engineer  students  are 
determined  according  to  the  number  of  officers  required  in  those 
corps. 

Candidates  for  the  Engineers  are  required,  after  passing  through 
their  school,  to  undergo  a six  weeks’  course  of  design,  during  which 
period  each  candidate  must  without  assistance  make  a complete 
drawing  of  an  edifice. 

IV.  THE  WAR  ACADKMT. 

The  War  Academy  has  for  its  object  the  higher  scientific  and 
practical  education  of  officers,  in  every  branch  of  the  military  pro- 
fession, on  the  staff,  as  also  of  the  higher  adjutants.  It  aims  also 
at  the  development  of  all  military  scientific  subjects. 

The  War  Academy  has  three  courses,  each  lasting  nine  months, 
and  the  intervals  are  employed  in  practical  exercises. 

The  number  of  students  in  one  course  must,  as  a rule,  not  exceed 
twelve,  and  every  upper  or  sub-lieutenant  who  has  served  not  less 
than  four  years  with  the  troops,  can  atteud  the  academy. 
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Officer*  are  only  admitted  into  this  school  who  possess  the  requi- 
site knowledge  of  their  respective  branches  of  the  military  service. 

Further,  their  conduct  must  have  been  highly  satisfactory ; they 
must  be  sound  in  health,  and  their  pecuniary  affairs  must  be  in  good 
order,  and  they  must  combine  prominent  mental  qualifications  with 
a tendency  to  higher  scientific  attainments. 

The  “Commission  of  lligli  Studies  and  Examinations"  decides 
by  examination  as  to  the  necessary  qualifications  for  admission ; 
then  follows  a summons,  issued  by  the  Ministry  of  War,  to  attend 
the  War  Academy,  and  each  time  only  for  one  year. 

Officers  who,  on  the  decision  of  the  Examination  Commission,  do 
not  display  sufficient  capacity  or  zeal,  or  whose  military  behavior  or 
moral  conduct  has  not  been  satisfactory,  will  not  be  summoned  to 
attend  the  next  course. 

. The  scientific  education  of  those  admitted  into  the  War  Academy 
consists  also  in — 

(a.)  Attending  lectures  at  the  University  and  the  Central  Poly- 
technic School. 

(6.)  lligbcr  lectures  upon  military  scientific  subjects. 

(c.)  Exercises  in  living  languages. 

The  practical  education  embraces  the  duties  of  staff  officers  aud 
of  higher  adjutants,  acquaintance  with  the  different  brunches  of 
military  service,  also  corporal  activity,  and  especially  exercises  on 
horseback. 

Officers  who,  on  the  decision  of  tho  Examination  Commission, 
have  duriug  the  three  courses  of  the  War  Academy  displayed  zeal, 
talent,  and  application,  will,  on  leaving  the  academy,  have  their 
names  sent  in  to  tho  King  for  especial  notice. 

Each  of  the  military  schools  has  its  own  commandant.  The 
Cadet  Corps  is  commanded  by  a First  Lieutenant  of  Infantry,  the 
War  School  by  a Major  of  the  Quartermaster-General’s  Staff,  the 
Artillery  and  Engineer  School  by  a Major  of  the  Engineer  Staff, 
and"  the  War  Academy  by  a Colonel  of  the  General  Staff,  to  whom 
an  Adjutant  is  attached. 

With  regard  to  tho  systematic  process  of  education  pursued  in 
the  military  schools,  and  to  the  application  of  the  different  means 
employed  to  impart  instruction,  these  establishments  arc  placed 
under  the  superior  direction  of  the  “ Inspection  of  Military  Schools 
in  all  other  respects,  they  are  under  the  control  of  tho  Ministry  of 
War,  and  the  professors  employed  in  them  are  selected  according 
to  their  special  qualifications. 


Digitized  by  Google 


ROYAL  MILITARY  SCHOOL  AT  DRESDEN. 


1. — Organization  and  Admittion. 

The  Royal  Military  School  at  Dregden  was  reorganised  in  1867,  after 
the  war,  and  organized  like  the  schools  of  the  same  rank  in  Prussia. 
Formerly  it  consisted  of  two  separate  schools,  the  artillery  school  and 
the  Cadettencorpi,  both  completing  the  education  of  their  pupils ; but 
now  a higher  academy  in  Prussia  must  be  attended  for  finishing  the 
professional  education,  either  in  Berlin,  Erfurt,  Ac. 

By  the  new  “regulative,”  the  Cadettencorpi  in  Saxony  consists  of 
six  classes,  and  has  (1,)  20  free  scholars;  (2,)  84  half-free  scholars ; (3,) 
20  not  free  scholars — in  all,  124.  Besides  these,  “ volunteers”  maybe 
admitted ; bnt,  if  foreigners,  without  any  claim  to  being  admitted  after- 
wards to  the  royal  army. 

For  admission  to  any  of  the  124  places,  the  sons  of  officers  of  the 
army,  killed  or  invalid,  or  of  such  subalterns  as  have  served  25  years, 
and  of  civil  officers  of  high  merits,  are  preferred  to  others. 

The  aspirant  njust  have  completed  his  11th  year  of  age,  and  not  be 
over  18  years  of  age. 

In  general  the  boys  must  have,  if  11  years  old,  the  requisite  know- 
ledge of  Quinta ; if  12,  of  Quarts;  if  13,  of  Quarta;  if  14,  of  Tertia; 
if  15-17,  of  Secunda,  of  a gymnasium,  (college.) 

On  admission,  every  pupil  has  to  pay  100  thalers  for  a full  equip- 
ment, for  books,  Ac.;  and  to  bring  with  him  12  shirts,  18  pairs  of 
stockings,  18  handkerchiefs,  6 drawers,  1 pair  of  house  shoes,  2 white 
cotton  night-jackets. 

During  his  stay  every  pupil  has  to  pay,  (besides  25  thalers  for  books 
when  transferred  to  III,)  annually,  (a.)  50  thalers,  if  a free  scholar ; (6,) 

110  if  half  free;  (c,)  210  if  not  free;  (d,)  260  if  a Saxon  “volun- 
teer;” and,  («,)  300  if  a foreign  “ volunteer.” 

2. — Count  of  Instruction. 

The  course  of  instruction  in  the  Military  School  embraces  six  years, 
with  six  classes,  of  which,  as  was  said  before,  VI,  (the  last,)  V,  IV,  and 

111  correspond  to  V,  IV,  and  III  in  a gymnasium,  II  and  I to  lower 
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and  upper  Secunda,  with  the  only  difference,  that  instead  of  Greek,  in* 
struction  is  given  in  English  and  in  the  elements  of  a military  education. 
It  will  bo,  therefore,  sufficient  to  mention  the  course  of  instruction  in 
the  highest  class  as  given  in  the  new  regulation. 

1.  Religion.  (The  number  of  lesson  hours  is  not  stated.) 

2.  Latin  : Written  exercises  ; Livy,  Ovid,  Virgil. 

3.  German  : History  of  literature  ; explanation  of  dramatic  pieces ; free  dis- 
courses, with  a verbal  rdsumd,  and  debates. 

4.  French  : Translations ; extemporalia ; compositions ; exercises  in  speaking. 

5.  Mathematics:  Progressions;  logarithms,  and  their  application ; applying  of 
algebra  to  geometry  ; trigonometry  ; elements  of  stereometry. 

6.  English  : Oral  and  written  exercises  ; free  discourses  on  historical  and  geo- 
graphical subjects ; review  of  the  samo  in  English  ; reading  of  poetry. 

7.  History:  Modern  history  ; review  of  universal  history  ; history  of  Northern 
Germany. 

8.  Geography  : Mathematical  and  physical  geography ; review  of  political  ge- 
ography, with  particular  regard  to  Northern  Germany. 

9.  Natural  philosophy  : Electricity,  magnetism,  sound  and  light. 

10.  Drawing  of  plans;  finishing  the  designs  of  the  survey. 

11.  Surveying  : Topographical  surveying  on  a large  Beale ; drawing  of  grounds ; 
crpquiren. 

12.  Free-hand  drawing.  (Not  obligatory.) 

Those  cadets  to  whom,  in  consequence  of  the  examination  at  the  end 
of  the  course,  the  testimonial  of  maturity  for  ensigney  can  be  given,  are 
presented  to  his  Majesty  as  “characterized”  ensigns,  whilst  all  others 
who  do  not  answer  the  demands  have  to  perform,  in  Some  other  way, 
their  legal  service  in  tho  arsp.y. 
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I.  MILITARY  8YSTEM. 

The  regular  army  of  Holland  is  divided  into  two  portions — one 
of  which  takes  all  the  ordinary  duties  of  the  Dutch  possessions  be- 
yond the  seas,  while  the  other  serves  entirely  in  Europe.  In  the 
event  of  war,  the  Home  army  is  liable  to  be  sent  to  the  support  of 
the  Colonial  army ; but  except  in  such  emergency,  the  officers  and 
men  of  each  portion  are  as  distinct,  almost,  as  though  they  composed 
parts  of  the  military  forces  of  two  independent  countries.  The 
entire  military  force  consists  of  the  regular  army  of  about  52,000 
men,  which  can  be  swelled  to  twice  that  number  in  an  emergency, 
by  militia  conscripts  and  reserve  levies. 

The  Dutch  Colonial  Army  consists  of  regiments  of  cavalry  and 
artillery,  as  well  as  of  infantry,  of  which  the  depots  for  recruiting 
as  well  as  of  arms,  ammunition,  and  ordnance,  are  at  home.  But 
the  service  companies,  when  they  have  once  embarked  for  their 
colonial  stations,  return  no  more. as  armed  bodies — and  even  as  in- 
dividuals, neither  officers  nor  men  return  until  they  have  taken  part 
in  the  avocations  of  colonial  life. 

The  army  of  Holland,  both  in  its  European  and  colonial  branches 
is  recruited  by  voluntary  enlistment.  The  term  of  service  is  six 
years,  beyond  which,  however,  the  soldier  not  disqualified  by  loss  of 
health,  may  remain.  The  service  is  not  particularly  attractive ; neither 
the  pay  being  large,  nor  promotion  from  the  ranks  rapid,  or  certain, 
the  recruits  are  not  drawn  from  the  most  intelligent,  and  enterpris- 
ing classes.  Still,  as  discipline  is  strictly  enforced,  and  the  natural 
courage  of  the  Batavian  race  is  good,  there  is  seldom  any  outbreak 
or  disorder. 

n.  MILITARY  EDUCATION*. 

The  officers,  as  a body,  are  well  educated,  and  belong  to  the 
higher  class  of  society,  and  before  admission  to  the  service,  they 
must  prove  their  qualifications  by  a rigid  examination,  which  is 
practically  competitive,  as  promotion  is  determined  by  the  order  of 
merit,  as  shown  in  the  results.  Preparation  for  the  examination 
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could  be  made,  till  recently,  (1.)  either  by  joining  the  Cadet  Corpa 
aa  a volunteer,  and  after  a specified  term  of  service  in  the  field, 
undergoing  an  examination  in  the  studies,  and  practical  knowledge 
required;  or  (2.)  by  going  successfully  through  a regular  course  in 
the  Military  Academy  at  Breda.  The  army  is  now  officered  exclu- 
sively from  the  graduates  of  the  Military  Academy. 

III.  MILITARY  ACADEMY  AT  BREDA. 

The  Military  Academy  at  Breda,  prepares  officers  for  every  branch 
of  the  service,  and  is  well  equipped  in  respect  to  buildings,  and  ap- 
pliances of  illustration  and  practice,  as  well  as  with  numerous  pro- 
fessors for  doing  its  work  as  thoroughly  as  any  school  can  which 
receives  its  pupils  so  young. 

Within  an  extensive  redoubt,  separated  from  the  town  by  a ram- 
part and  wet  ditch,  stands  an  old  palace  which  the  late  King  set 
apart  as  a college  for  officers.  Here  are  good  stables  and  an  ample 
stud,  a swimming  school,  and  an  extensive  plateau,  with  cannon  of 
every  calibre,  which  supplies  the  means  of  drill  applicable  to  each 
branch  of  service.  The  accommodation  within  doors  is  excellent. 
Youths,  sleeping  in  long  dormitories,  arc  yet  separated  one  from  an- 
other by  curtains,  within  which  stand  each  inmate’s  iron  bedstead, 
his  little  dressing-table,  his  basin,  jug,  clothes-press,  and  all  other 
matters  necessary  to  cleanliness  and  comfort.  There  is  a spacious 
hall  or  day-room,  besides  a convenient  dining-room,  a good  library, 
a well-stocked  model-room,  a small  but  judiciously  selected  museum 
of  anus,  with  a good  collection  of  minerals  and  fossils,  of  chemical 
and  mechanical  apparatus,  Ac.  Finally,  the  class-books  used  in  the 
place  are  compiled  and  arranged  by  the  professors,  and,  in  every 
branch  of  science  and  learning  touched  by  them,  appear  well  adapted 
to  the  purposes  for  which  they  are  intended. 

The  establishment  of  the  Breda  Military  Academy,  when  full,  in- 
cludes— besides  the  Governor,  a major-general,  and  the  Command- 
ant, a colonel — an  adjutant,  a quarter-master,  three  captains  of  in- 
fantry, three  of  artillery,  one  of  engineers,  one  of  cavalry ; five  first 
lieutenants  of  infantry,  two  of  cavalry,  three  of  artillery,  one  of  en- 
gineers ; two  second  lieutenants  of  infantry,  one  of  cavalry,  one  of 
artillery,  and  two  of  engineers — two  medical  officers  and  an  apothe- 
cary. There  are  besides,  of  civilian  professors  and  teachers,  seven  ; 
and  the  place  is  capable  of  accommodating  one  hundred  and  ninety- 
two  cadets.  These,  whether  intended  for  the  European  or  colonial 
branch  of  the  service,  live  and  pursue  their  studies  together.  The 
course  comprises  four  years,  during  the  first  two  of  which,  all  the 
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cadets  arc  educated  together  without  reference  to  the  specific  corps 
or  sendees  for  which  they  may  be  intended : but  with  the  com- 
mencement of  the  third  year,  such  as  may  be  selected  for  the  artil- 
lery or  engineers  pass  into  distinct  classes,  while  the  remainder  go 
on,  by  a less  abstrusely  scientific  course,  to  commissions  in  the 
cavalry  or  infantry. 

The  qualifications  for  admittance  into  the  Academy  are  not  ex- 
travagantly high.  Youths  seem  to  be  eligible  who  can  read,  write, 
and  spell  their  own  language  correctly — who  arc  able  to  construe  an 
easy  Latin  author,  and  exhibit  some  acquaintance  with  the  French ; 
who  are  advanced  in  arithmetic  to  vulgar  fractions,  can  demonstrate 
an  easy  proposition  in  geometry,  and  are  master*  of  the  fundamen- 
tal processes  of  algebra  During  the  two  first  years  all  are  well  in- 
structed in  history,  geography,  mathematics,  fortification,  the  theory 
of  projectiles,  plan-drawing,  the  French  and  German  languages. 
After  this  they  break  up,  and  pursue  their  peculiar  studies  in  differ- 
ent rooms  under  different  teachers.  Their  progress  is  tested  by 
severe  periodical  examinations ; according  to  the  results  of  which, 
they  are  either  advanced  or  held  back.  Hut  as  no  second  trial  is 
granted  in  the  examination  for  admittance,  so  two  failures  at  any 
of  the  examinations  which  follow,  insure  dismissal  from  the 
Academy.  Finally,  prayers  are  read  daily  to  the  cadets  in  a large 
hall,  where  also,  if  the  weather  be  unfavorable,  one  of  the  ministers 
from  the  town  attends  on  Sunday  to  celebrate  public  worship. 
When  the  weather  is  fine  the  young  men  march  to  church — Pro- 
testants under  their  own  officers  to  a Protestant  place  of  worship — 
Roman  Catholics  under  like  surveillance  to  a Roman  Catholic 
chapel. 

Although  the  army  is  to  some  extent  officered  from  the  ranks  for 
meritorious  service,  or  from  those  who  have  performed  duty  in  the 
field  under  a pcculiai  system  of  cadetship,  as  well  as  from  the 
graduates  of  the  Military  Academy,  it  is  proper  to  add,  that  no 
promotion  can  be  made,  or  commission  issued,  until  a satisfactory 
examination  has  been  passed.  The  prospect  of  this  examination 
keeps  up  the  habit  of  professional  study  and  reading,  as  well  as  a 
feeling  of  honorable  rivalry  among  officers  of  the  same  grade. 
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NAVIGATION  SCHOOLS  FOR  THE  MERCANTILE  MARINE. 

There  are  ten  special  Navigation  Schools  (besides  a nautical  division  in  the 
Academy  at  Groningen)  located  in  the  principal  commercial  ports,  and  among 
the  sea-going  population.  They  are  generally  under  the  management  of  local 
mercantile  societies,  but  subject  to  government  inspection,  and  iinal  examina- 
tion, on  which  the  rank  of  the  graduates  as  first,  second,  and  third  mate,  de- 
pends. 

The  pupils  are  admitted  on  oxamiuatiou  in  the  elementary  studies,  physical 
ability,  and  aptitude  for  sea-service. 

The  course  in  the  best  schools  embraces,  besides  a review  of  the  elementary 
branches,  a knowledge  of  geography,  especially  of  the  climate  and  products  of 
different  countries ; mathematics,  including  trigonometry,  nautical  astronomy, 
practical  use  of  instruments  at  sea,  and  the  calculation  of  latitude  and  longi- 
tude, a knowledge  of  the  codo  of  siguals,  the  laws  of  storms  uud  tides,  mer- 
cantile laws  and  usages,  and  practice  in  letter- writing,  keeping  the  ship's  books, 
and  chart-drawing. 

Opportunities  of  practice  are  secured  on  vessels  in  port,  in  coasters,  and  oven 
long  voyages  to  the  West  and  East  Indies. 

Ability  to  hold  the  rank  of  mates  depends  on  the  results  of  the  final  exam- 
ination, and  promotion  from  one  position  to  a higher  depends  on  successive 
examinations,  after  leaving  the  schools. 

The  statistics  of  attendance  at  these  schools  in  1867  were  as  follow: 

Rotterdam,  133  pupils;  Leyden,  87  ; Amsterdam.  87 ; Amsterdam,  18;  Har- 
lingen, 59;  Nes,  19;  Schierraonnikoog,  84;  Vundam,  37;  Groningen,  86 
Delfzye,  68 ; Nautical  section  of  the  Groningen  Academy,  39. 
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I.  MILITARY  8Y8TEM. 

As  the  provinces,  duchies,  kingdoms,  and  dominions  into  which 
the  territory  and  population  of  old  Italia,  in  the  progress  of  cen- 
turies after  the  utter  destruction  of  the  Western  Empire,  were  divi- 
ded by  conquests,  alliance  and  cessions  of  reigniug  families  (brought 
and  kept  in  power  by  force  of  armies),  were  merged,  one  after  an- 
other, under  the  government  of  the  House  of  Savoy,  the  military 
system  of  Sardinia  was  extended  over  the  entire  kingdom  of  Italy 
as  now  recognized. 

The  actual  strength  of  the  Italian  army  as  constituted  in  1809, 
was  as  follows : 


Peace  Footing. 

War  Footing. 

Infantry  of  the  line  (80  regiments, 

Men. 

Horses. 

Men. 

Hones. 

8 of  which  are  grenadiers. . , . . | 

128,020 

245,680 

Bersaglieri  (10  baital  ns)  ritieni’n, 
Cavalry  (4  regiments  of  the  line,  i 

16,165 

— 

26,495 

— 

7 of  lancers,  7 light  horse,  i 

and  1 of  guides — 115  squad- { 

18,167 

13,569 

19,000 

14,102 

Artillery  (I  regiment  of  ponton- 

niers,  3 foot,  5 mounted,  with 

9,646 

4,260 

11,234 

Six  artisan  companies,  also  at- 

1,174 

1,589 

Two  regiments  of  sappers  of  the 

engineers  (36  companies) 

Three  regiments  of  train  corps 

4,132 

43 

6,793 

396 

2,460 

960 

9,240 

11,340 

Ono  administrative  corps  (7  com- 

Total 

189,541 

19.027 

335,870 

37,562 

The  time  of  service  in  the  standing  army  is  10  years,  on  the  im- 
plied condition  of  the  men  being  sent  on  furlough,  in  time  of  peace, 
for  onc-lialf  the  period.  A certain  number,  distinguished  as  “ sol- 
dati  d’ordinanza,”  to  which  class  belong  the  Carabinieri  and  some 
of  the  Administrative  troops,  have  to  serve  eight  years  complete, 
and  are  then  liberated.  In  the  army  of  reserve,  the  time  of  service 
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is  5 years.  Every  native  of  the  kingdom  is  liable  to  the  conscrip- 
tion, and  to  be  enrolled  either  in  the  standing  army  or  the  reserve. 
An  exemption  in  favor  of  young  men  studying  for  the  priesthood, 
was  repealed  by  a law  which  passed  both  houses  of  parliament  in 
May,  1869. 

The  distribution  of  the  standing  army  over  the  kingdom  was  as 
follows  in  the  middle  of  1809.  There  were  8 battalions  of  infantry 
at  and  near  the  capital,  5 at  Genoa,  5 at  Turin,  9 at  Alcssandra,  12 
in  Tuscany,  and  120  in  the  valley  of  the  Po,  from  Milan  to  Ancona. 
The  troops  in  the  valley  of  the  Po  were  supported  by  24  squadrons 
of  heavy  and  36  squadrons  of  light  cavalry,  and  248  pieces  of  artil- 
lery. At  Naples  there  were  18  battalions  of  the  line,  2 of  marines, 
and  3 of  bersaglieri ; in  the  Neapolitan  provinces,  39  battalions  of 
the  line,  20  of  bersaglieri,  and  32  squadrons  of  cavalry.  There 
were,  finally,  32  battalions  of  the  line  in  Sicily. 

n.  NAVY. 

The  navy  of  the  kingdom  of  Italy  consisted,  at  the  commence- 
ment of  1869,  of  99  ships  of  war.  armed  with  1,032  guns.  They 


were  classed  as  follows : 

Flea  men. 

Iron 

•cladi. 

Screw. 

Paddle. 

Sailing 

VeaaeU. 

No. 

Gun*. 

No. 

Uunt. 

No. 

Guns. 

No. 

Guns. 

Fripites,  1st  class,. 

. 5. 

79 

8. 

296 

“ 2(1  clUEO, . 

. 7. 

118 

1. 

36 

2 

32 

Iron-clad  Ram 

. 1. 

2 

Corvettes,  1st  class,. 

. 2. 

36 

4. 

94 

3. 

. 32 

4. 

52 

“ 2d  class, . 

. 3. 

34 

6. 

3S 

u 3d  class, . 

4. 

. i2 

2. 

20 

Gunboats,  1st  class,. 

. 3. 

29 

. . 

“ 2d  class, . 

4. 

8 

6. 

24 

. . . 

Transports, 

13. 

24 

20. 

. 40 

i. 

6 

Total, 

.22. 

272 

35. 

.508 

33. 

.122 

9. 

130 

Horse  Power, 

13 

380 

9,940 

7, 

350 

The  navy  was  manned  in  1869  by  11,193  sailors,  650  engineers 
and  assistants,  1,211  officers  (2  admirals,  5 vice-admirals,  12  rear 
admirals,  and  104  captains),  and  2 regiments  of  marines  with  234 
officers  and  5,688  soldiers. 

III.  EDUCATION  or  OrriCERS. 

The  system  of  military  education  of  the  old  kingdom  of  Sardinia 
has  been  enlarged  and  extended  by  the  government  of  the  Kingdom  ■ 
of  Italy  so  as  to  embrace  the  military  schools  of  Naples,  without 
any  change  in  its  principles  or  details. 
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I.  GENERAL  OUTLINE  OF  MILITARY  SYSTEM,  AND  MILITARY  EDUCATION. 

The  wars  in  which  Sardinia  has  recently  been  engaged,  have  led 
to  the  re-organization  of  her  armies,  and  to  the  extension  and  im- 
provement of  institutions  for  military  instruction,  but  time  enough 
lias  not  yet  elapsed  to  perfect  the  system. 

One-third  of  the  officers  are  promoted  from  the  ranks ; the 
remaining  two-thirds,  that  is,  all  who  enter  as  officers,  must  pass 
through  the  Royal  Military  Academy,  and  before  being  commis- 
sioned as  Captain  in  the  Artillery  and  Engineers,  must  have  com- 
pleted the  special  course  in  the  Complementary  School.  Admission 
to  the  Royal  Staff  Corps  is  conditioned  on  attendance  on  the  lectures 
of  the  Staff  School,  and  the  results  of  a competitive  examination. 
The  following  is  a brief  outline  of  the  system  of  military  instruction 
now  in  operation. 

1.  The  character  of  the  education  may  be  described  generally  as 
partly  resembling  that  of  Austria,  partly  that  of  France.  It  com- 
mences very  early.  Every  Officer  who  enters  the  Army  as  such 
must  have  passed  through  the  great  Military  School,  the  Accademia 
Militare.  The  minimum  age  of  entrance  is  fourteen.  The  admis- 
sion is  by  nomination  and  not  by  competition  ; and  the  demand  has 
always  been  under  rather  than  above  the  requirements  of  the  Army. 
“Bourses”  or  Exhibitions  to  assist  pupils  in  their  education,  have 
been  established  on  the  Prussian  and  Austrian,  rather  than  on  tho 
French  principle.  They  arc  granted  by  the  King  on  the  recom- 
mendation of  the  Minister,  in  consideration  of  the  claims  of  deceased 
Officers,  or  other  public  servants,  and  without  reference  to  the 
merits  of  the  pupils,  preference  being  given  to  the  candidates  whoso 
circumstances  most  require  assistance.  From  twenty-five  to  thirty 
of  these  Bourses  (or  rather  Demibourses,  for  no  pupils  receive  entire 
support  such  as  is  given  in  France,)  are  given  annually.  We  are 
informed  that  a decree  will  appear  almost  immediately,  throwing 
open  ten  out  of  this  number  to  public  competition.  The  entire  sum 
expended  upon  them  is  70,000  francs,  about  2,800/.  per  annum. 
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Passing  from  this  outline  of  the  principles  of  Sardinian  Military 
Education,  as  exhibited  in  the  Accademia  Militare,  which  may 
he  termed  the  General  Seminary  of  the  Sardinian  Army,  wo 
shall  briefly  allude  to  the  three  remaining  Institutions,  in  which 
Officers  receive  instruction  and  training  at  later  periods  of  their 
career. 

2.  Admission  into  the  Artillery  and  Engineer  School  may  be  con- 
sidered the  reward  of  the  most  distinguished  pupils  of  the  Accade- 
mia  Militare,  who  after  spending  their  last  year  in  that  Institution 
in  the  study  of  the  higher  mathematics,  chemistry,  and  architectural 
drawing,  are  transferred  for  the  completion  of  their  education  to  the 
School  of  the  Artillery  and  Engineers. 

3.  The  Staff  School,  the  formation  of  which  dates  from  1350,  is 
chiefly  frequented  by  Officers  of  the  Infantry  and  Cavalry,  who 
must  he  below  the  age  of  twenty-eight  years  upon  their  entrance. 
It  is  earned  on  upon  the  competitive  system,  the  Officers  being 
ranged  according  to  merit  in  their  Final  Examination,  the  ablest 
entering  the  Staff  Corps  in  that  order. 

4.  Regimental  Schools  for  Officers  also  exist,  and  in  every  Brigade 
or  Division,  Officers  arc  taught  topography,  under  the  supervision  of 
the  Chief  of  the  Staff  of  the  Division.  Care  is  taken  to  make  this 
teaching  uniform  throughout  the  Army ; and  it  may  be  regarded  as 
preparatory  to  that  of  the  Schools  at  Ivrca  and  Pinerol,  which 
accord  with  the  principle  of  the  Pmssian  Division  Schools  in  re- 
quiring that  ever)'  Officer  shall  have  received  professional  instruc- 
tion ; but  as  regards  other  points,  and  particularly  the  period  for 
attending  them,  these  Schools  are  peculiar  to  the  Sardinian  Army. 
In  time  of  peace,  no  Officer,  excepting  those  of  the  Special  Arms, 
can  obtain  a Company  without  having  studied  for  a year  in  ouc  or 
the  other  of  these  Schools,  and  having  passed  an  examination  on 
leaving  it.  The  Instruction  given  is  mainly  practical,  Field  Fortifi- 
cation, the  Secondary  Operations  of  "War,  and  Topography,  being 
the  branches  of  Military  Science  taught. 

These  Institutions  appear  to  have  been  primarily  established 
with  a view  to  the  instruction  of  Officers  and  Non-commissioned 
Officers  throughout  the  Army,  and  in  order  to  prevent  Regiments 
or  Corps  from  following  some  peculiar  system  of  their  own.  The 
sgme  motive  seems  to  have  led  to  the  gradual  reduction  in  number 
of  the  Prussian  Division  Schools.  Secondarily,  however,  these 
8chools  have  been  made  available  for  the  purpose  of  organizing  and 
drilling  the  reserve  of  the  Sardinian  Army,  a largo  body  of  Conscripts 
assembled  for  a few  weeks  in  the  autumn  of  each  year  in  a camp 
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about  twelve  miles  from  Turin.  This  object  seems  to  have  been 
attained  most  successfully. 

Quite  recently  a class  lias  been  added  to  the  school  at  Ivrea  for 
the  exclusive  education  of  Noii-comiuissioucd  Officers  aspiring  to  a 
commission ; and  for  the  sake  of  economy  this  class  is  to  be  common 
to  Infantry  and  Cavalry. 

It  is  consequently  from  this  body  of  officers  that  teachers  are 
derived  for  the  topographical  classes  established  in  each  Regiment 
or  Brigade.  The  Staff  School  having  been  recently  founded,  and  a 
period  of  active  war  having  intervened  since  its  institution,  can  not 
be  supposed  to  have  completely  organized  its  system  of  instruction. 
We  have  elsewhere  mentioned  that  Topography,  the  Art  of  War,  and 
Fortification,  are  the  branches  of  military  study  most  attended  to ; 
but  we  have  reason  to  believe  that  its  plan  of  instruction  will  be 
extended.  It  may  not  be  superfluous  to  mention  the  high  appre- 
ciation in  Sardinia  of  the  Austrian  General  Staff,  as  tending  to  con- 
firm our  own  estimate  of  the  excellence  of  the  Austrian  Staff  School. 
We  have  been  recently  informed,  on  the  best  authority,  that  some 
of  the  most  distinguished  Sardinian  Officers,  who,  from  their  sendee 
in  the  Crimea  and  elsewhere,  have  been  able  to  compare  the  merits 
of  different  Staff  Corps,  consider  the  Austrian  General  Staff  “ the 
best  in  existence.” 

As  regards  the  System  of  Examinations,  there  is  a Standing  Board 
consisting  of  from  Jive  to  seven  Officers,  presided  over  by  a Lieuten- 
ant-General, which  superintends  all  the  more  important  Examina- 
tions of  the  Military  Schools,  such  as  those  upon  leaving  the  School, 
&c.  The  constant  Examinations  within  the  School,  when  the 
Cadets  are  being  moved  from  one  class  to  another,  are  conducted 
by  the  Professors. 

The  expense  of  Military  Education  in  the  Sardinian  States 
"amounts  to  18,000/.  annually.  The  Military  Schools  are  all  under 
the  direction  of  the  Minister  of  War. 

5.  Two  Institutions  peculiar  to  the  Sardinian  Service  are  the 
Schools  for  Officers,  one  or  other  of  which  it  is  necessary  that  every 
Officer  under  ordinary  circumstances  should  attend  for  a year  before 
being  promoted  to  the  rank  of  Captain.  One  of  these  is  for  the 
Infantry,  at  Ivrea;  the  other  for  the  Cavalry,  at  Pinerol.  In  say- 
ing that  every  Officer  must  attend  these  Schools,  we  except  that 
proportion  of  one-third  who  are  promoted  annually  from  the  ranks, 
and  whose  attendance  apparently  has  not  hitherto  been  required. 

Details  respecting  the  organization  and  instruction  of  these  schools 
will  be  found  under  the  following  heads. 
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IL  THE  ROYAL  MILITARY  ACADEMY  AT  TURIN. 

The  Accademia  Afilitare  was  originally  designed  by  Charles 
Emanuel,  for  the  instruction  of  sons  of  officers  of  the  army  and  of 
the  nobility  in  the  use  of  weapons,  in  horsemanship,  dancing, 
0 mathematics,  and  belles-lettres.  In  the  course  of  time,  the  institu- 
tion was  converted  to  its  present  purpose,  of  training  Officers  for 
the  Sardinian  Army. 

The  regular  course  of  study  in  this  school  lasts  apparently  for  six 
years,  shortly  to  be  reduced  to  five  years,  and  the  earliest  age  at 
which  it  is  possible  now  to  enter  is  fourteen,  the  usual  age  of  ad- 
mission being  fifteen  or  sixteen.  Formerly,  boys  entered  at  eleven 
and  twelve,  but  this  practice  has  lately  been  altered,  to  the  regret 
of  many  Officers,  who  prefer  the  plan  so  commonly  adopted  abroad, 
of  training  Officers  to  their  business  as  soldiers  from  very  early 
years. 

The  peculiarity  of  this  school  is  that  during  a portion  of  the 
course  it  educates  Officers  for  all  Arms  in  common.  The  most 
talented  pupils  arc  then  selected  by  examination  for  the  Artillery  and 
Engineers,  which  arc  the  two  favorite  sendees,  and  indeed  the  most 
aristocratic  corps  in  the  Sardinian  army.  The  number  of  the  pupils 
t is  limited  to  200,  but  it  is  rarely  complete;  at  present  there  are  180 
pupils.  About  half  of  these  pay  for  themselves  a yearly  sum  of 
1,200  francs,  48/.,  the  remaining  half  are  supported,  or  partly  sup- 
ported by  the  Government.  The  system  of  demi-bourses  prevails 
here  as  in  France. 

The  pupils  arc  divided  into  four  classes,  according  to  the  years 
of  the  course;  a fifth  class,  contains  those  who  have  been  just 
selected  for  the  Artillery  and  Engineers,  who  work  by  themselves, 
chiefly  at  the  higher  kinds  of  drawing  and  the  Differential  and  Inte- 
gral Calculus,  and  Mechanics.  These  senior  pupils  are  Officers,  and 
have  each  their  separate  room.  German  is  taught,  nnd  there  is  a 
Course  of  Italian  Literature,  Ac.,  but  no  Latin  is  taught  in  any  part 
of  the  school.  The  system  of  working  (at  least  with  the  higher 
boys)  is  in  rooms  where  eight  or  ten  arc  united,  and  apparently 
there  is  something  of  the  Repetiteur  system. 

The  arrangements  of  the  house  arc  excellent.  The  pupils  appear 
to  be  strictly  confined  to  barracks  during  the  week,  but  allowed  to 
go  out  on  Sundays.  The  discipline  is  said  to  have  been  relaxed  of 
late  years,  and  tliiR  is  attributed  by  old  Officers  to  a cause  which 
will  appear  curious  in  England,  viz.,  to  the  pupils  having  any  holidays 
at  all.  This  innovation  upon  the  simplicity  of  the  Piedmontese 
system  of  education  was  alleged  to  have  encouraged  distinctions 


Digitized  by  Google 


MILITARY  EDUCATION  IN  SARDINIA. 


48. 


between  the  richer  and  poorer  pupils,  and  thus  to  have  injured  both 
the  economy  and  the  Camaraderie  of  the  school.  Great  stress  was 
laid  here,  as  at  other  Military  Institutions,  on  a strictness  of  disci- 
pline very  unusual  in  England.  The  hoys  begin  their  work  at  half- 
past five  o'clock,  and  work  till  seven ; then  they  go  to  chapel  for  a 
short  time,  and  breakfast  and  recreation  follow  immediately  after. 
Both  arc  concluded  by  eight,  when  they  return  to  their  studies  for 
an  hour  and  a quarter ; then  a quarter  of  an  hour's  relaxation  is 
allowed,  and  the  studies  are  resumed  until  eleven  o’clock.  An  hour 
is  then  devoted  to  the  schools  of  fencing,  riding,  gymnastics,  or 
dancing.  From  twelve  to  a quarter  before  two  o’clock  is  allotted  to 
dinner  and  recreation,  and  then  another  hour  is  spent  in  the  fencing, 
riding,  gymnastic,  or  dancing  schools.  A quarter  of  an  hour’s 
recreation  is  again  granted,  and  from  three  to  half-past  four  o'clock 
study  is  resumed.  A quarter  of  an  hour’s  recreation  follows,  ami  half 
an  hour  is  then  given  to  military  exercises,  succeeded  by  another  quar- 
ter of  an  hour's  interval  for  rest.  Two  hours  are  then  devoted  to 
study — from  half-past  five  to  half-past  seven  o’clock.  An  hour  is 
afterwards  allowed  for  chapel,  supper,  and  retiring  to  rest. 

A monthly  account  is  taken  of  their  work,  and  the  marks  then 
given  exercise  an  influence  upon  their  places  in  the  examinations 
which  take  place  every  year. 

The  following  tables  give  a full  view  of  the  work  of  the  pupils 
during  their  six  years’  course. 


DISTRIBUTION  OP  THE  VARIOUS  BRANCHES  OP  STTDT  IN  THE  DIFFERENT  TEARS 
OP  THE  COURSE,  AND  GENERAL  TIRE  TABLE  FOR  THE  SCHOOLS. 


SUBJECTS  OF  BTCPY. 


Catechism, 

Arithmetic 

Plane  Geometry... 
Algebra,  1st  Port,. 


Italian  Elocution 

History  of  Italian  Literature,. 

* French  language 

> Caligmphy 

- Soldiers’  Drill 

-£  Squad  Drill 

***  Army  Regulation! 

Dancing, 

Gymnastic*. . , 


Figure  Drawing.... 
N.  B.— ' This  class 


ill  be  abolish- 
at  the  cessation  of  the 
scholastic  course. 


Lessons 

= 

SUBJECTS  or  STTDT. 

Lessons. 

-i 

e 

it 

m 

a 

■ 

as 

■Sj 
£8 
= j: 

8 

i 

8 

1 

1 

a ■ 

Algebra,  1st  Part 

8 

3 

fi 

Solids 

G 

3 

:i 

G 

Italian  Literature 

S 

3 

3 

G 

F rencll  Language 

8 

3 

4 

5 

w 

Rnttnlion  and  Company  Drill 

2 

3 

4 

5 

£ 

Chasseur  Drill 

1 

3 

8 

.*> 

Garriion  and  Divisional  Duty 

2 

3 

7 

o 

Law  on  Recruiting 

1 

2 

3 

2 

5 

Figure  Drawing, 

8 

2 

3 

2 

«c 

8 

2 

2 

Gymnastic* 

8 

2 

8 

2 

Soldiers’  Drill 

2 

2 

8 

2 

Caligraphy, 

4 

2 

8 

2 
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DISTRIBUTION  Of  VARIOUS  BRANCHES  OF  STUDY — continued. 


| I<c*sons 

1 

Lessons. 

m njKrTs  or  ■tudt. 

■ 

l-e  . 

L 

■ t'BJKCTS  or  HTt’DY. 

2 

u . 

c 

e t 

- 

! 

1 1 

s 

s 

1 

3 

Geography  and  Ancient  end  Media- 

4 

3 

French  Literature 

8 

3 

Descriptive  Geometry  (the  first  1U 

3 

3 

Company  arid  Battalion  Drill,.  .... 

5 

1 

Geography  and  Ancient  and  Media- 

, , 

Rifle  Practice  and  Gymnastics, 

1 

3 

Topographical  Draw  mg 

8 

3 

French  Literature 

8 

3 

o 

*- 

4 

Chmweur  Drill, 

1 

1 

- 

Rifle  Prnetiee  and  Gymnastics, 

i 

1 

- 

Topographical  Drawing 

8 

3 

Fencing 

8 

2 

* 

1 

1 

. 

8 

1 

Art  of  War,  2nd  I’art 

3 

a 

. 

Descriptive  Geometry,  2nd  Part,. . . 

6 

2 

5 

2 

8 

3 

8 

3 

- 

Phviical  Mechanic*, 

8 

3 

t 

Modern  History,  Ili*t»rv  of  the 

3 

2 

8 

3 

Modern  flistory,  llutory  of  the 

"e 

German  Language, 

8 

3 

8 

3 

3 

s 

8 

3 

8 

1 

3 

8 

2 

8 

2 

H 

2 

5 

o 

8 

3 

a 

8 

2 

Gymnastics, 

8 

1 

■= 

Rid  mg 

8 

3 

I-and»c*i|>©  Drawing 

8 

2 

Topographical  Drawing 

3 

2 

Fencing, 

8 

2 

F.lllir. 

8 

1 

8 

1 

8 

3 

c 

8 

4 

8 

2 

Z 

8 

3 

An  nf  IVnr 

5 

2 

$ 

8 

3 

An  „f  

5 

s 

3 

2 

0 

r, 

9 

8 

o 

£ 

8 

9 

n 

8 

9 

French  Literature, 

5 

] 

.. 

Descriptive  Geometry,  2nd  Part,.... 

fl 

2 

8 

2 

8 

2 

8 

2 

8 

2 

8 

3 

Riding” 

8 

3 

S : 
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PUPIL  SUB-LIEUTENANTS. 
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GENERAL  TIME  TABLE  FOR  SCHOOL  DAYS 

From  5 to  54,  Rising.  Dressing,  Ac. 

“ 54  to  7 A.  M..  Study.  From  7 to  8,  Chapel.  Rreakfist,  and  Recreation. 
“ 8 to  9J.  School  of  Science  and  Literature.  From  0}  to  94,  Recreation. 
“ 9 J to  11,  “ “ 

“ 11  to  12,  School  of  Fencing,  Riding,  Gymnastics,  Dancing,  4c. 

“ 12  to  If.  Dinner  and  Recreation. 

“ 1J  to  21,  P.  M.,  School  of  Fencing,  Riding,  Gymnastics,  Duncing,  Ac. 

“ 2 1 to  .7,  Recreation. 

“ 4|  to  54,  Military  Kxercises.  From  SJ  to  5 1,  Recreation. 

“ 54  to  74,  Study.  From  74  to  84,  Chapel,  Supper,  Dormitory. 

11  3 to  44,  School  of  Science  and  Literature. 

“ 44  to  4 1,  Recreation. 


IIL  ARTILLERY  AND  ENGINEER  SCHOOL  AT  TURIN. 

The  Artillery  and  Enyineer  School  ( Scuola  Complementaria,) 
which  is  established  in  a large  building  in  one  of  the  suburbs  of 
Turin,  is  a School  of  Application,  intended  to  complete  the  special 
education  of  the  Young  Officers  of  the  Artillery  and  Engineers, 
which  the  Cadets  of  those  Corps  have  previously  entered  upon  dur- 
ing their  four  last  years  in  the  Accademia  Militarc.  Its  course  of 
studies  occupies  nominally  two  years,  but  really  only  eighteen 
months,  after  which  the  final  examinations  begin,  and  the  pupils 
receive  leave  of  absence.  The  Students  do  not  live  in  barracks 
here,  but  the  Inspector  of  the  School  seemed  to  think  it  desirable 
that  they  should  do  so.  The  exercises  of  the  day  commence,  at 
eight  o’clock  every  morning,  with  an  hour's  riding.  A lecture  then 
follows,  which  lasts  for  an  hour  and  a half,  from  nine  till  half-past 
ten.  The  rest  of  the  morning  is  left  free  till  twelve  o’clock,  when 
the  pupils  return  to  the  school  till  threo,  and  where  they  study  to- 
gether in  large  classes  in  the  same  room ; they  have  afterwards  some 
military  exercises  till  five,  and  are  then  free  for  the  evening. 
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The  number  of  pupils  at  tbe  school  is  twenty ; from  ten  to  fifteen 
for  the  Artillery,  the  rest  for  the  Engineers.  The  subjects  of  study 
will  show  what  difference  exists  in  the  studies  of  the  two  Corps,  am! 
we  were  told  that  very  little  preference  was  shown  in  the  choice  of 
the  Studcuts  for  one  over  the  other.  The  Engineers  do  not  appear 
to  be  at  all  employed  in  civil  works;  indeed,  the  Government  does 
not  allow  them  to  be  so,  as  there  are  sufficient  fortifications  in  the 
kingdom  of  Sardinia  to  afford  them  constant  employment.  The 
pay  of  the  two  Corps  is  equal,  and  is  very  little  above  that  of  the 
Infantry,  and  the  same  as  that  of  the  Cavalry.  The  Artillery  and 
Engineers  (the  Armi  ilotti ) appear  to  be  decidedly  the  favorite  ami 
aristocratic  corps  of  the  Sardinian  army.  They  rarely  enter  the 
Staff  Corps,  and  the  reason  assigned  for  this  is  their  unwillingness 
to  quit  their  own  arm  of  the  service.  The  position  of  the  pupils  on 
entering  the  Corps  is  fixed  by  the  Final  Examination  alone,  and  is 
not  influenced  by  marks  previously  given  for  industry  and  applica- 
tion during  the  course,  as  is  the  case  in  some  of  the  French  and 
German  schools — at  the  Polytechnic,  for  instance,  and  at  Znaiin. 
The  only  value  of  a high  position  in  the  Final  Examination  is  that 
.it  gives  seniority  in  the  Corps. 

The  direction  of  the  school  is  intrusted  to  a Field  Officer  of  Ar- 
tillery, assisted  by  two  Captains,  one  from  the  Artillery,  and  the 
other  from  the  Engineers.  Ilis  authority  extends  to  instruction  and 
discipline. 

The  scientific  instruction  is  given  by  professors  (effective  and  sup- 
plementary) and  by  Officers  belonging  to  the  various  Artillery  divis- 
ions and  establishments,  who,  together,  constitute  a Council  of  In- 
struction, of  which  the  Director  is  President. 

The  examinations  to  which  the  Officer  Students  arc  subjected  are 
held  by  a Commission,  nominated  by  the  Secretary  of  War. 

Regulations  respecting  the  Professors,  Set. 

The  Professors  and  Instructors  arc  personally  responsible  for  tbe  teaching  o! 
the  subjects  contained  in  the  programmes  and  regulation  for  tbe  discipline  of 
the  students  in  School,  for  the  daily  drawing  up  of  the  notes  and  execution  of 
the  drawings,  and  for  the  constunt  presence  of  tho  students  during  the  tiluo  of 
the  instructions  and  lectures. 

The  Military  Professors  and  Instructors  will  maintain  constantly  among  the 
students  tho  spirit  of  subordination  and  military  discipline  in  all  its  force. 

The  Professors  not  possessed  of  military  rank,  when  reproof  is  not  sufficient 
to  keep  the  students  to  their  duty,  will  report  the  matter  to  tho  Director  and  to 
the  Captains  attached  to  tho  direction  of  the  School,  in  order  that  more  vigorous 
measures  may  be  adopted. 

A t <ho  beginning  of  every  lecture,  the  Professors  will  satisfy  themselves  that 
the  students  have  finished  the  notes  preceding  it,  and  the  regulated  tasks  and 
drawings. 

The  Professors  will  also  have  the  power  of  visiting  with  arrest  students  who 
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are  negligent  in  the  execution  of  the  notes  and  tasks,  and  those  who  exhibit  a 
constant  indisposition  to  work,  reporting  it  to  the  Director  of  the  School. 

When  the  lectures  are  upon  difficult  subjects,  it  is  the  duty  of  the  Professors 
sometimes  to  visit  the  students  during  the  hours  of  study,  for  the  purpose  of 
explaining  difficulties. 

At  the  beginning  of  every  lecture,  the  Professors  will  dietato  to  the  students 
a summary  of  the  lesson  which  they  are  about  to  explain. 

At  the  commencement  of  their  course  of  lectures,  they  will  point  out  to  the 
students  tho  books  and  treatises  to  be  followed. 

At  fixed  intervals,  as  they  shall  judge  it  most  convenient,  the  Professors  will 
suspend  the  course  of  their  lectures  to  satisfy  themselves  by  questions  of  tho 
attention  given  and  tho  progress  made  by  the  students. 

At  tho  opening  of  their  course,  the  Professors  will  notify  to  the  Director  of 
the  School  the  hours  which  suit  their  engagements  bei-t  for  the  giving  of  tho 
lectures;  theso  hours  will  be  subsequently  maintained  unchanged  throughout 
the  duration  of  their  course.  These  hours  can  only  be  selected  out  of  those 
fixed  in  tho  general  time  table. 

In  case  of  any  lectures  having  to  take  place  out  of  tho  leeturc-rooms  of  tho 
School,  they  will  give  notice  in  time  to  tho  Director. 

If  they  should  consider  any  change  in  the  programme  necessary,  they  will 
give  notice  in  writing  to  tho  Director  of  the  School,  so  that  he  may  be  able  to 
submit  their  propositions  to  tho  General  Commandant. 

TI10  Instructors  will  exact  of  tho  students,  in  tho  execution  of  the  practical 
instructions  and  in  tho  explanation  of  them,  a demeanor  perfectly  milit  *ry,  and 
a tone  of  voice  appropriate  to  tho  circumstance.  All  the  students,  without  ex- 
ception, should  render  themselves  capable  of  executing  the  practical  tasks  and 
explanations  now  mentioned  with  tho  greatest  perfection. 

The  Professors,  as  well  as  Instructors,  in  concluding  their  course  of  lectures, 
will  transmit  to  the  Director  of  the  School  a statement  showing  the  degree  of 
instruction  acquired  by  tho  students,  and  their  conduct  in  School ; the  credit  for 
tho  instruction  and  for  conduct  will  bo  given  by  means  of  two  distinct  integral 
numbers,  selected  from  two  to  ten. 

. Duration  of  the  Course  and  Subjects. 

The  course  of  tho  Complementary  School  will  be  terminated  in  a year  and  a 
half. 

The  students  belonging  to  two  successive  promotions  will  participate  in  tho 
same  instructions  during  the  last  six  months  of  the  first  course,  and  the  first  six 
of  the  second  course. 

Tho  subjects  which  will  bo  taught  to  tho  Officer-students  of  tho  Comple- 
mentary School  are, — 

a.  Mineralogy  and  metallurgy. 

b.  Introduction  to  applied  mechanics,  and  application  of  mechanics  to 

machinery. 

c.  Theory  of  tho  combustion  of  powder;  of  the  movement  inside  the  bore; 

of  tho  resistance  of  ordnance ; of  the  volume,  weight,  and  center  of 
gravity  of  ordnance;  projectiles. 

d.  Use  of  artillery  in  war,  construction  of  batteries,  service  in  the  field. 

e.  Permanent  fortification. 

/ Course  of  construction  and  of  military  and  civil  architecture,  f For  Krigi- 

g.  T/ptygraphy.  > neer-Offi- 

h.  Geodesy.  ) cers  only. 

t.  Military  bridges  and  passage  of  water. 

L Classified  nomenclature,  and  drawing  of  artillery  materials. 

m.  Manufacture  of  powder,  fire-works,  arms,  ordnance. 

Practical  Instructions. 

Practical  instruction  will  be  given  every  day  to  tho  students  of  tho  Comple- 
mentary School. 

Tho  object  of  this  instruction  is  to  render  tho  Officers  themselves  familiar 
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with  the  execution  of  the  operations,  anil  with  the  proper  method  of  instructing 
Kon-eommisi-ioned  Officers  and  soldiers  of  Artillery. 

These-  instructions,  which  will  he,  us  far  os  possible,  executed  and  explained 
by  the  Officers  of  the  School,  will  consist  of — 

Gymnastics. 

Killing,  according  to  the  regulations  in  force. 

The  pack  of  the  infantry  soldier,  armament,  infantry  instruction. 

Clau.'itlcd  nomenclature  of  the  various  parts  of  horse  furniture,  convenient 
adaptation  of  them ; pack  of  the  cavalry  soldier. 

Principles  of  tire  physiology  of  the  horse,  and  of  veterinary  science;  care 
of  horses. 

Nomenclature  and  use  of  the  field,  mountain,  siege,  garrison,  and  coast 
material. 

Lading  of  field  and  siege  carriages,  and  mountain  mules. 

Service  of  field,  mountain,  siege,  garrison,  und  coast  artillery. 

Driving  and  sectional  drill,  battery  and  brigade  drill. 

Regulations  li>r  marches,  encampments. 

Charges  and  com|iositions  in  use  in  the  field,  in  sieges,  and  in  garrisons. 

Judging  distance  drill,  practice;  remedies  applied  to  materials  in  the  field. 

IV.  Till!  STAFF  SCHOOL. 

The  Staff  School  at  Turin  lias  only  existed  Rincc  the  year  1 850. 
Previously  to  that  time  the  Staff’  was  supplied  by  picked  scholars 
from  the  Acrademia  Militarc. 

The  whole  Staff  Corps  of  the  Sardinian  Array  only  consists  of 
thirty-six  Officers,  viz.,  twenty-four  Captains,  and  twelve  of  higher 
rank ; no  one  of  a lower  rank  than  Captain  being  admitted  even  as 
attached  to  the  corps,  a regulation  which  appeared  to  be  considered 
inconvenient 

Officers  arc  required  to  have  served  four  years  before  their  admis- 
sion, as  is  the  case  in  the  Austrian  Staff' Schools,  and  they  must  not 
have  exceeded  their  twenty -eighth  year.  Again,  as  in  Austria,  the 
Officers  on  leaving  the  school  arc  ranged  strictly  in  the  order  of 
merit,  ns  tested  by  a final  examination ; and  the  ablest  obtnin  ap- 
pointments to  the  Staff’  in  the  same  order.  The  Sardinian  School 
has,  however,  some  peculiarities,  partly  arising  from  the  higher 
position  which  the  Special  Arms  (Amti  dolti)  of  Artillery  and  En- 
gineers hold  in  Sardinia  than  in  Austria  or  Prussia.  The  method 
of  admission  is  as  follows : — 

An  Officer  requests  his  Colonel  to  recommend  him  for  admission 
to  the  Staff  School.  Great  caution  seems  to  be  observed  in  giving 
this  recommendation ; but  having  obtained  it,  an  Officer  has  no 
further  difficulty  in  entering  the  School.  In  consequence  of  the 
small  numbers  of  the  Staff  Corps,  the  demand  for  entrance  is  not 
very  great,  and  there  is  accordingly  no  competitive  examination. 
The  numbers  in  the  School  have,  during  the  first  five  years  of  ex- 
istence, varied  greatly — from  fourteen  or  sixteen  to  four  or  six.  A 
year  (or  rather  eleven  months)  is  the  time  occupied  by  the  studies; 
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the  first  six  months  being  given  to  theory,  the  last  five  to  practice. 
The  time  thus  occupied  lasts  from  ten  till  three  in  the  afternoon. 

The  amount  of  knowledge  required  for  admission  into  the  School 
is  stated,  in  the  “Note"  of  Colonel  Petitti,  to  be  an  acquaintance 
with  Geometry  and  Algebra,  as  far  as  Equations  of  the  Second 
Degree. 

The  practical  work  consists  in  the  usual  surveys  of  countries, 
plans,  4c.  The  young  Officers  are  taken  by  the  Inspecting  Colonel 
of  the  School  into  the  country,  and  worked  hard  for  four  or  five 
months.  There  have  hitherto  been  only  places  for  one  or  two  of 
these  Officers  on  the  Staff  at  the  end  of  the  year,  and  these  (as  has 
been  already  mentioned)  have  always  been  the  most  distinguished 
pupils  of  the  School.  The  rest  become  teachers  in  the  regimental 
schools.  Officers  leaving  the  Staff  School  do  not  appear  to  have  a 
right  to  a step  immediately  (as  in  Austria)  by  virtue  of  their  having 
been  at  the  School ; but  the  Sardinian  system  of  making  all  the  ap- 
pointments above  the  rank  of  Major  by  selection  gives  them  a pros- 
pect of  advancement.  Examinations  are  held  in  the  School  every 
three  months,  at  which  the  Professors  give  marks  of  proficiency ; 
these  are  combined  with  those  obtained  in  the  final  examinations  in 
determining  the  position  of  the  pupils. 

The  Professors  in  the  Stall'  School  are  all  military  men.  The 
building  is  very  good,  and,  although  small,  contains  a library,  in- 
struments, museum,  and  all  the  apparatus  for  maps. 

Among  the  conditions  which  must  be  met  favorably  to  be  admit- 
ted to  the  Uoyal  Staff  Corps  are  the  following : — 

Physique: — 

If  the  constitution  is  robust,  sufficiently  strong,  or  weak. 

If  the  sight  is  good,  acute,  or  short. 

Intellectual  Qualities:— 

It  the  intelligence  is  prompt,  clear,  reflective,  and  the  mind  orderly  or  con- 
fused. 

If  be  is  ready  of  speech,  or  uncommunicative. 

Moral  Qualities: — 

If  he  is  honorable,  and  of  a good  disposition,  with  much  or  little  expansion 
of  character. 

If  of  conciliatory  or  rough  manners. 

If  peaceable,  quick,  or  irascible. 

If  active,  resolute,  authoritative,  timid,  or  feeble. 

Education : — 

What  degree  of  instruction  he  has  arrived  at  in  mathematics,  in  the  theory 
and  practice  of  surveying. 

What  ability  in  plan-sketching  and  topographical  drawing. 

If  he  cultivates  any  other  branch  of  knowledge  connected  or  unconnected 
with  the  Institute  itself,  and  what. 

If  he  is  master  of  the  Italian  and  French  languages,  so  as  to  speak  and  writs 
them  with  facility  and  correctness. 
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If  ho  is  acquainted  with,  and  if  lie  can  apeak,  other  languages. 

If  he  is  addicted  to  study. 

Conduct: — 

If  liis  behavior  is  dignified,  as  becomes  a soldier  and  a citizen. 

If  he  enjoys  the  good-will  of  his  superiors,  the  esteem  of  his  comrades  and 
inferiors. 

Mode  of  discharging  his  Duty : — 

If  ho  discharges  his  duty  with  exactness  and  zeal,  or  remissly  and  ill. 
Particular  Aptitude : — 

If  lie  is  more  especially  fitted  for  the  duties  of  the  surveying,  topographical, 
or  military  branch  of  the  service. 

If  he  has  shown  aptitude  for  leaching. 

If  ho  is  adapted  lor  progress  in  the  Corps,  or  in  tho  Infantry  or  Cavalry 
services. 

Miscellaneous  Information : — 

N.  B.— Under  this  head  will  he  inserted  those  notices  which,  finding  no  place 
under  the  preceding  heads,  contribute  towards  a fuller  information  re- 
specting those  Stall’  Officers  who,  in  consequence  of  circumstances  and 
duties  special  and  unconnected  with  the  service  of  the  corps,  may  afford 
ground  lor  special  mention. 

V.  REGIMENTAL  SCHOOLS  OP  1VREA  AND  P1NER0L. 

The  requirement  of  professional  study  from  Officers  after  entrance 
into  the  Army  is  a point  almost  peculiar  to  the  Sardinian  service. 
The  principle  of  the  Prussian  Division  School  is,  indeed,  almost  the 
same  as  that  of  the  two  Schools  we  arc  about  to  describe ; but  the 
examination  for  which  the  1 fivision  Schools  prepare  is  a qualification 
for  obtaining  a commission,  and  not  (like  that  of  the  Sardinian 
Schools)  for  subsequent  promotion.  And  this  difference  is  partly 
owing  to  an  obvious  cause,  the  slowness  of  promotion  in  the  Prus- 
sian Service.  If  the  Division  Schools  and  t heir  examination  were 
placed  before  the  promotion  to  a Captaincy,  the  candidates  attend- 
ing the  School  would  be  in  most  cases  nearly  forty  years  of  age. 

Some  instruction  in  Topography  is  given  to  the  Officers  of  every 
Regiment  in  the  Sardinian  Army,  under  the  direction  of  the  Chief 
of  the  Staff  of  the  Division.  Care  is  taken  to  render  the  teaching 
uniform  throughout  the  Army,  and  it  may  be  considered  as  a prep- 
aration for  the  more  systematic  instruction  given  in  the  Schools  of 
Ivrea  and  PineroL  The  former  of  these  is  intended  for  the  In- 
fantry ; the  latter  for  the  Cavalry.  Every  Officer,  excepting  those 
of  the  Special  Arms,  must  have  passed  a year  of  study  in  one  or 
other  of  these  Schools,  as  well  as  a subsequent  examination,  before 
he  can  obtain  a Captaincy. 

The  studies  arc  mainly  practical,  as  may  be  seen  from  the  “Pro- 
spectus of  Instruction  ” annexed.  Topography,  Field  Fortification, 
and  Secondary  Operations  are  the  only  branches  of  Military  Science 
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in  which  instruction  is  given ; and  upon  these  much  care  appears  to 
be  bestowed. 

One-third  of  the  Officers  of  the  Sardinian  Army  aro  promoted,  as 
lias  been  mentioned,  from  the  ranks.  Accordingly,  a class  lias  been 
recently  added  to  the  School  of  Ivrea,  intended  exclusively  for  the 
Education  of  those  Non-commissioned  Officers  who  aspire  to  a 
Commission.  This  class  is  to  be  common  to  Infantry  and  Cavalry. 

The  following  extracts  from  the  Regulations  of  the  Minister  of 
War,  will  exhibit  the  practical  character  of  instruction  in  this  class 
of  schools. 

» 

Prospectus  of  Instruction  to  be  given  to  Lieutenants  in  the  Military  School  of 

Infantry. 

Soldiers’  Prill,  Squad,  Company,  Battalion,  and  Cliasscur  ditto,  Ac. 

Fencing  with  the  Bayonet. 

Exercise  of  the  various  Anns,  4c. 

Musketry  Practice. 

Regulations  of  Discipline,  Garrison  and  Field  Regulations,  Army  Accounts. 

Secondary  Operations  of  War. 

Topography. 

Field  Fortification. 

School  of  Topography. 

It  is  decided  that  such  instruction  [in  Topography,]  shall  take 
place  from  the  commencement  of  March  till  the  end  of  July. 

This  will  be  obligatory  on  Officers  who  have  not  passed  the  age 
of  thirty  years. 

Those  Corps,  however,  who  may  think  that  they  can  thus  employ 
themselves  in  the  winter  also  for  the  hour  or  so  which  may  remain 
over  after  the  other  occupations  of  the  Officers,  shall  have  the  power 
of  establishing,  from  the  beginning  of  November,  a school,  in 
which  drawing  and  other  preliminary  acquirements  may  be  taught. 

This  School  will  be  attended  especially  by  beginners  and  the  less 
educated,  who  will  thus  be  able  better  to  profit  at  the  beginning  of 
March  by  the  lectures  given  to  the  Officers  more  advanced  in  this 
study. 

The  Schools  will  be  instituted  for  regiments  or  brigades,  accord- 
ing as  the  General  commanding  the  Division  shall  determine,  upon 
the  report  of  the  Chief  of  the  Staff,  regard  being  had  to  the  Direc- 
tor who  can  be  assigned  to  them  and  the  opportunities  afforded  by 
the  situation. 

In  cases,  however,  Avhcre  it  may  be  convenient,  they  can  institute 
Divisional  Schools  as  well,  which  will  be  attended  by  the  Officers  of 
the  different  corps  already  more  advanced  in  the  study. 

There  they  will  be  exercised,  by  direction  of  the  Chief  of  the 
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Staff,  in  the  various  subjects  taught  in  the  School,  especially  in  the 
application  upon  sketches  of  themes  of  secondary  operations  of  war, 
and  will  be  t^ken  into  the  field  to  execute  surveys  on  the  spot  with 
the  instruments  and  by  the  eye. 

In  this  case,  in  the  Regimental  Schools,  the  less  educated  officers 
will  be  trained  under  the  direction  of  Officers  who  have  given  proof 
of  sufficient  capacity. 

The  Officers  of  the  Detachments  of  Cavalry  or  of  the  Rifles,  for 
whom  it  may  not  be  convenient  to  establish  separate  schools,  will 
attend  those  schools  of  their  garrison  to  which  they  are  assigned  by 
the  General  Commandant  of  the  Division  upon  the  proposition  of 
the  Chief  of  the  Staff. 

Inasmuch  as  this  Ministry  is  careful  to  provide  the  Schools  of 
Topography  with  the  instruments  necessary  for  the  practical  train- 
ing upon  the  ground,  it  makes  known  henceforward  the  implements 
with  which  they  must  be  provided,  at  the  charge  of  the  Treasury, 
in  cases  where  they  do  not  already  possess  them,  viz. : — 

Small  tables,  with  desks.  Seats  or  stools.  Slate,  with  stand.  2 pieces  of 
Indian  ink.  2 ditto  of  French  blue.  2 ditto  of  gum.  2 tablets  of  carded  wool. 

1 case  of  mathematical  ii  sti  umeiits.  2 piano  rulers  of  one  metre  each,  besides 
some  rulers  of'  various  dimensions,  the  necessary  paper  for  themes,  Ac.  2 pen- 
knives. Some  pencils.  1 paper  of  steel  pens  for  drawing.  Half  a bundle  of 
crows'-quills.  Chalk  for  the  slate,  and  sponge.  Inkstand,  with  ordinary  ink. 

2 crayons  ( coulc ) of  No.  2.  2 ditto  of  No.  4.  2 pieces  of  Indian  rubber. 

GENERAL  SYLLABUS  OP  INSTRUCTION  FOR  THE  INFANTRY  OF  TIIE  LINE. 

Months  of  November , December , January,  February  and  March. 

Recruits  will  bo  kept  separate  from  the  seniors  during  these  five  months  in 
all  the  instructions  (except  the  drills.) 

They  will  be  instructed  progressively  once  a day  in  soldiers'  nnd  squad  drill. 

They  will  attend  daily  tlio  gymnastic  exercise  and  the  school  of  reading  and 
writing. 

N.  13.  As  they  shall  progress  by  degrees  in  the  various  branches  of  instruc- 
tion, they  will  take  their  part  in  the  service,  at  first  on  duty  where  arms  are  not 
required,  and  afterwards  with  their  arms,  os  much  as  possible  always  upon  pub- 
lic holidays. 

Seniors  will  have  to  attend  the  school  of  reading,  writing,  arithmetic,  aud 
gymnastics  daily. 

The  recruits  as  well  ns  the  seniors  will  bo  prepared  for  tbe  practice  range, 
during  the  months  of  February  and  March,  by  aiming  at  the  butt  and  firing  at 
tbe  candle. 

The  Officers,  especially  the  juniors,  will  be  encouraged  to  exorcise  themselves 
in  gymnastics,  nnd  to  frequent  the  School  of  Topography. 

The  Captains  will  be  taught  riding  as  much  as  possible  where  they  are  in 
garrison  with  Cavalry. 

In  the  months  of  February  nnd  March  the  Officers  will  be  further  prepared 
in  the  appropriate  theory,  with  a view  to  the  instruction  of  the  fol’owing 
months,  and  all  without  exception  will  have  to  practico  firing  with  tlio  rifle. 

April  and  May. 

There  will  be  no  further  distinction  made  between  the  recruits  and  seniors. 
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They  will  pass  successively  through  soldiers',  squad,  and  company  drill,  bayo- 
net exercise,  and  ride  practice  at  the  butt. 

The  school  of  reading,  writing,  and  arithmetic,  aud  gymnastics,  will  be  con- 
tinued at  least  for  the  lower  classes. 

T|£  Captains  will  give  instruction  to  their  companies,  especially  in  bad  weath- 
er, on  the  subject  of  packing  necessaries,  and  on  the  general  behavior  of  the 
soldier  under  dillercnt  circumstances  on  and  oft*  duty,  showiug  them  ul-o  tho 
manner  of  making  report*  in  a few  clear  and  concise  words. 

The  Officers  will  ho  prepared  by  the  appropriate  theoretical  training  for  tho 
instructi  n of  the  following  months. 

Tho  &*hool  of  Topography  will  bo  continued  as  much  as  possiblo  for  the  Offi- 
cers who  dcsiro  to  utteud  it. 


June , July,  Auyust 

They  will  pass  successively  through  battalion  drill  and  regimental  aud  brigade 
manoeuvres. 

The  rifle  practice  at  tho  butt  will  lie  continued. 

The  Chafiseur  exercise  will  be  taught. 

The  swimming  school  will  proceed  with  tho  utmost  possible  activity. 

The  school  of  reading,  writing,  and  arithmetic,  aud  gymnastics  will  be  con- 
tinued at  least  for  the  lowest  classes,  as  much  at  least  us  the  instructions  in 
other  subjects,  and  especially  swimming,  permit 

The  Generals  of  Brigade  will  explain  theoretically  to  tho  superior  Officers  and 
Captains,  and  these  latter  to  their  own  companies,  the  nature  of  sendee  in  tho 
field. 

Mkptember. 

By  frequent  marches  instruction  will  be  given  in  field  service,  practical  in  its 
nature,  and  separate  for  every  arm. 

Manoeuvres  and  cvolut.ons  appropriate  to  the  ground  will  be  gone  through. 

The  troops  will  be  disposed  for  tho  defense  of  a village  or  a position,  of  a 
stream,  or  the  like. 

October. 

Tho  instruction  in  tho  field  will  continuo  ns  much  as  possible,  and  especially 
in  tho  garrisons  where  troops  of  diirercnt  arms  are  quartered,  one  part  of  tho 
force  can  bo  opposed  to  the  other,  and,  where  tho  service  of  tho  place  permits 
it,  hy  culling  in  the  assistance  of  tho  National  Guard,  the  garrison  will  be  ablo 
entirely  or  in  part  to  ubsent  itself  for  two  or  three  days. 

GENERAL  RULES  RELATING  TO  TriE  INSTRUCTIONS. 

1.  As  far  as  is  possible  the  soldiers  should  receivo  at  least  two  lessons  in  tho 
day. 

2.  In  the  months  of  April,  May,  June,  July,  and  August,  tho  drill  in  tho 
place  <f  armes  will  tako  place  only  once  a day,  tho  other  will  bo  in  tho  barrack 
or  tho  neighborhood. 

3.  The  Officers  should  give  tho  instructions  themselves,  and  should  never  ap- 
pear as  idle  spectators  before  tho  soldier. 

The  subalterns  will  themselves  conduct  tho  soldiers'  and  squad  drill,  and  the 
bayonet  exercise. 

The  Captains  will  bo  careful  to  instruct  their  own  companies.  At  the  rifle 
practice  all  tho  Officers  of  tho  Company  should  be  present  and  interest  them- 
selves for  tho  good  working  of  so  important  a subject  of  instruction. 

4.  During  recreation  times,  and  in  all  those  kinds  of  instruction  which  do  not 
require  silence  and  immobility,  the  Officers  will  bo  careful  to  converse  with 
their  inferiors,  anti  to  study  their  character  and  qualities,  praising  and  encourag- 
ing tho  good  to  do  well,  and  visiting  with  words  of  blame  more  or  less  severe 
those  who  are  ill* regulated  in  their  conduct. 

5.  In  order  to  interrupt  ns  little  as  possible  the  course  of  tho  instructions,  the 
Colonels  and  Generals  of  Brigado  will  avail  themselves  of  the  festivals  accu- 
rately to  review  tho  men  before  and  after  mass. 

6.  In  forts  the  Infantry  will  be  exercised  at  tho  service  of  guns  according  to 
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the  directions  which  will  bo  given  to  the  Officers  of  Artillery  commandir  g in 
them. 

7.  Some  Non-commissioned  Officers  in  every  regiment  will  be  trained  as  the 
carpenters  for  making  cartridges. 

8.  In  the  interior  of  the  barracks  the  men  will  be  encouraged  to  amuse  iurn- 
selves,  and  be  gay,  rather  than  to  loiter  about  in  idleness.  It  wdl  be  most 
advnutagcuus  to  introduce  singing  to  music,  as  was  done  in  the  eamp  of  1846. 

9.  In  the  month  of  August.  Staff  Officers  will  be  dispatched  to  the  priocipal 
garrisons  who,  being  attached  to  Generals  of  brigade  and  Division,  will  prepare 
with  them  the  projects  and  plans  for  tho  held  instruetions  of  the  mouths  of 
September  and  October.  These  Staff  Officers  are  further  particularly  charged 
to  study  the  environs,  and  to  point  out  in  reports  for  that  purpose  tlic  most 
important  military  ]>ositions,  and  the  mode  of  occupying  them. 

10.  Appropriate  instructions  concerning  the  rules  to  lie  observed  in  the  ri/lo 
schools,  concerning  the  swimming  school,  and  the  exercises  in  the  held,  will  he 
.forwarded  at  the  proper  time. 

VI.  SCHOOL  OF  ARTILLERY  IS  THE  ARSENAL 

Men,  who  are  destined  to  work  in  the  arsenal,  receive  here  prac- 
tical instruction  in  their  art.  The  arsenal  contains,  1st,  a chemical 
and  metallurgical  laboratory,  in  which  analysis,  4c.,  arc  performed ; 
2d,  a mineralogical  collection,  containing  1100  specimens  of  minerals, 
and  many  models  of  crystalization,  besides  a complete  collection  of 
specimens  from  the  territory  of  Gciioif;  3d,  a collection  of  philoso- 
phical apparatus,  containing  600  different  machines  and  instruments, 
partly  from  Pttxy  and  Dumotier  of  Paris,  and  partly  from  Zest  and 
Brabante  of  Turin ; 4th,  a library  containing  the  best  books  on 
Mathematics,  Natural  Philosophy,  Astronomy,  Geology,  Geography, 
Arc. ; 5th,  a foundry  of  cannon,  which  includes  the  foundry  properly 
so  called,  the  atelier  of  modelers,  the  hall  of  models,  the  ateliers  of 
trepans  and  of  engravers;  6th, the  lithographic  establishment ; 7th, 
the  machine  shop ; 8th,  a manufacture  of  all  kinds  of  arms  for  the 
army  and  navy;  9th,  the  atelier  of  bombardiers;  10th  the  manu- 
facture of  gunpowder,  and  refinery  of  saltpetre;  11th,  a forge  for 
gun-barrels. 
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SCHOOL  OP  NAUTICAL  INSTRTCTION  AT  GENOA. 

The  course  of  instruction  in  the  Nautical  Institute  at  Genoa  enlaces : — 1.  Nau- 
tical Astronomy  ami  Navigation ; II.  Mechanics  and  Steam  Engine ; III.  Mar- 
itime and  Commercial  Law;  IV.  Geography  and  Meteorology. 

1.  Nautical  Astronomy  and  Navigation. 

Introduction : 1.  Nautical  art  in  general;  different  sciences  attached;  need  of 
varied  knowledge  for  captains ; special  applications  of  mathematics  to  naviga- 
tion. 2.  Method  to  be  pursued  in  carrying  on  nautical  studies. 

Plane  Navigation  : 3.  Figure  and  dimensions  of  the  earth  ; equations  in  equal 
spheres  of  a circle  traced  on  the  same.  4.  Methods  for  determining  the  course 
of  the  ship;  the  compass.  5.  Demonstrations  of  the  principles  on  which  the  so- 
lution of  problems  of  navigation  rest,  reduction  tables.  6.  Given  two  of  the 
four  quantities,  how  to  find  the  other  two  in  determining  the  position  of  a ship. 

7.  Reduction  of  a straight  course ; degree  of  confidence  to  be  placed  in  results. 

8.  Maritime  charts ; how  constructed ; resolution  of  problems. 

Nautical  Astronomy.  9.  Elementary  notions  of  astronomy ; special  objects  in 
teaching  this  science  to  seamen.  10.  Astronomlo.nl  tables  in  use  among  different 
nations,  and  how  to  use  them.  11.  Instruments  for  reflexion,  and  principles  of 
construction  ; verification,  rectification,  and  use  of  the  sextant,  octant,  and  arti- 
ficial horizon  ; corrections  to  be  made  on  the  heights  and  angular  distances  ob- 
served ; depression;  refraction;  parallax,  semi-diameter.  12.  Examination  of 
the  principal  problems  relative  to  the  measure  and  transformation  of  time.  13. 
The  chronometer ; absolute  state  of  the  chronometer;  diurnal  variations;  com- 
parison ; use  of  chronometers.  14.  Compass;  its  construction  and  verification  ; 
determination  of  the  declivity  ; tables  of  deviation;  correction  bars.  15.  Differ- 
ent methods  for  determining  the  latitude  and  longitude  at  sea.  1G.  The  tides, 
their  fundamental  theory ; calculations  regarding  them.  17.  Hydrographic 
charts  ; topographical  instruments,  and  different  projections. 

II.  Mtchanics  and  Steam  Engine.  , 

Intirvinction : 1.  Necessity  for  the  use  of  mechanics  and  physics  for  the  ship- 
master, naval  constructor  and  machinist.  2.  Method  of  giving  such  instruction 
to  seamen. 

Mechanic*: — Motion  considered  geometrically ; composition;  decomposition. 
3.  Transformation  of  motion.  4.  Force;  composition  and  decomposition  of 
force;  equilibrium.  5.  Center  of  gravity,  and  how  to  find  it;  application  of  the 
same,  on  the  theory  of  the  ship.  G.  Theory  of  simple  machines  ; principal  ma- 
chines. 7.  Principle  of  force.  8.  Blows.  9.  Resistance  of  materials ; experi- 
mental elements  of  resistance,  and  elasticity  of  the  principal  substances  in  use 
in  naval  construction.  10.  Mechanic  of  fluids  ; demonstrations  of  its  principal 
iheorems ; application  of  the  same  to  the  stability  of  the  ship. 

Steam  Engine*: — 11.  General  notions  on  steam;  mechanical  element  of  heat; 
thermometers;  tension;  expansion  ; condensation  of  steam.  12.  Steam  engines 
generally  ; examination  and  description  of  its  organs,  and  its  different  forms  and 
applications.  13.  Murine  steam  engines,  and  different  systems  on  whic  h they  are 
constructed.  14.  The  boilers  and  their  diflerent  types.  15.  Combustibles  and 
their  different  kinds.  16.  Different  systems  of  propulsion.  17.  Mixed  Nav- 
igation. 18.  Historical  summary  of  the  origin  and  progress  of  machine  and 
steam  power. 

III.  Maritime  and  Commercial  Law. 

Introduction:  1.  Necessity  of  general  culture  to  shipmasters;  study  of  the 
native  tongue ; foreign  languages ; history ; methods  of  gaining  such  instruction. 
2.  Necessity  of  the  study  of  public  maritime  and  special  law,  and  commercial 
law  ; method  of  giving  such  instruction. 

International  Public  Maritime  Imw:  3.  The  sea,  and  the  laws  by  which  it  is 
governed;  freedom  of  the  sea;  restrictions,  to  this  principle.  4.  International 
maritime  jurisdiction  ; treaties  ; reciprocity  ; consular  agents.  5.  War,  embar- 
goes and  reprisals;  letters  of  marque;  capture;  neutrality;  blockade;  contra- 
band of  war.  6.  The  latest  modifications. 
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Internal  Public  Maritime  Law : Territorial  sea ; harbors  and  shores ; adminis- 
trative division  of  the  boundaries  of  states,  and  docks.  9.  Laws  applicable  to 
wooden  and  iron  ships,  sailing  and  steamships.  10.  Nationality  of  the  ship. 
11.  Law  applicable  to  the  persunel  of  seamen.  12.  Customs,  laws,  sanitary  and 
police,  as  regards  havigation.  13.  Wrecks  and  recovery.  14.  Maritime  crimes 
aud  penal  mercantile  jurisdiction. 

Private  Commercial  Maritime  Law:  15.  Ownership  of  ships;  privileges  of 
ships.  16.  Contract  of  freight ; insurance  and  bottomry  bonus  ; averages ; jet- 
tison and  abandonment.  17.  Duties  and  responsibilities  of  the  muster  toward 
the  freighterer,  die  shipper,  the  crew,  and  the  passengers.  18.  Legal  relations 
arising  from  commercial  operations ; bills  of  exchange ; partnership  und  agency. 

I V.  Geography  and  Meteorology.  - 

Introduction:  1.  Necessity  of  this  knowledge  to  seamen.  2.  Relations  be- 
tween geography  and  meteorology.  3.  Historical  development.  4.  Fundamen- 
tal principles  of  geography,  astronomy,  and  mathematics,  and  methods  of  instruc- 
tion. 

Physical  Geograjthy  and  Meteorology : 5.  Fundamental  principles  of  geology; 
physical  configuration  of  the  earth ; forces  which  determine  the  formation  of 
continents  and  islands ; extension  of  lines,  &c.  6.  Description  of  different  parts 

of  the  glohc.  7.  Physical  geography  of  the  sea ; its  extensions,  divisions,  depths, 
soundings,  temperature,  phosphorescence,  colors,  tides,  currents,  storms.  8.  De- 
scriptive hydrography— oceans,  their  divisions  and  dependencies  ; the  rivers  and 
lakes  in  different  parts  of  the  globe.  9.  The  atmosphere — its  extension,  temper- 
ature, and  the  thermometer ; different  thcrmometric  aralcs ; atmospheric  density 
and  pressure;  the  barometer — different  barometric  scales;  the  winds — general, 
periodical,  variable  ; hurricanes ; storms  ; law  of  storms  ; watery  luminaries  and 
electric  meteors;  signs  and  forecasts  of  the  weather.  10  Magnetism — magnetic 
action  ; declension  of  the  magnetic  needle ; the  compass.  1 1 . Geographical  dis- 
tribution of  minerals,  plants,  aud  animals,  utilized  by  man.  12.  Man  as  a geo- 
graphical modifying  agent. 

Political  Description:  Statistical  and  commercial  geography.  13.  Divisions, 
population,  wealth,  finances,  commerce,  and  other  statistical  data  of  different 
strftcs,  in  different  divisions  of  the  globe. 
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I.  MILITARY  SYSTEM. 

The  Emperor  is  commander-in-chief  of  all  the  forces,  by  sea  and 
land,  assisted  by  the  Staff-Office,  the  members  of  which  are  expert 
linguists,  as  well  as  scientific  experienced  and  military  officers. 
The  army  is  under  a Minister  of  War,  assisted  by  a colleague  and  a 
military  council.  The  office  of  Master  of  Ordnance  is  generally 
filled  by  a grand  prince.  The  regular  force,  or  army  of  occupation 
consists  of  about  783,000  men,  which  can  be  easily  swelled  to  at 
least  1,200,000,  as  the  whole  male  population  are  liable  to  serve 
when  summoned.  The  army  is  mainly  recruited  by  conscription, 
which  falls  on  the  serfs  and  laboring  population,  as  the  nobility, 
officials,  clergy  and  merchants  are  exempted.  The  term  of  service 
is  twenty  years  for  the  guards,  twenty  two  for  the  line,  and  twenty- 
five  for  the  train  and  military  servants.  But  few  pensions  are 
granted  to  discharged  or  furloughed  soldiers,  although  veteran 
soldiers  are  frequently  appointed  to  situations  as  doorkeepers, 
watchmen,  overseers,  Ac.,  in  government  establishments  and  public 
institutions. 

Promotion  by  seniority,  imperial  favor,  and  good  conduct  on  the 
field.  Every  officer  must  be  educated  and  trained  to  his  business, 
and  serve  from  the  lowest  to  thejiighest  rank.  Non-commissioned 
officers,  musicians,  assistant  veterinary  surgeons,  head  workmen  in 
the  military  workshops  and  factories  must  all  be  trained  for  their 
special  duties.  A large  portion  of  these  classes  arc  the  sons  of 
soldiers,  who  have  been  surrendered  by  their  parents  to  the  govern- 
ment, who  receive  them  at  the  age  of  six  or  twelve,  by  special  ar- 
rangement. They  are  termed  contonists.  Among  the  special 
military  schools  of  a technological  character  are,  eleven  for  garrison 
artillery ; three  for  armories ; three  for  powder  mills ; three  for 
arsenals ; one  for  riding  masters ; one  for  fencing ; one  for  ac- 
countants ; one  for  topographical  drawing,  Ac. 
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IL  MILITARY  SCHOOL  FOR  OFFICERS. 


( 


The  officers  of  the  Russian  army  obtain  their  first  commission 
after  passing  through  the  Military  Schools  or  Cadet  Corps,  or  if 
qualified  in  scientific  and  other  instruction,  ascertained  by  open 
examination,  hv  serving  as  privates  six  months,  and  ns  sergeants 
or  epsign  two  years.  Applicants  for  the  Staff  Corps,  must  have 
served  as  officers  two  years,  must  be  recommended  by  their  supe- 
rior, and  have  been  two  years  in  the  Staff  School — and  there  pass 
an  honorable  examination  in  military  history  and  strategy.  The 
following  statistics  are  taken  from  the  Kulcnder  of  the  St.  Peters- 
burg Academy,  for  1859. 

I.  Under  a Commission  or  Board  of  Military  Instruction,  which 
reports  directly  to  the  Emperor,  there  arc 


3 Military  Schools  of  Special  Application,  vis.: 

1 Tile  Nicholas  Academy  of  the  Staff,  with  22  teachers  and  250  scholars. 
1 The  Nicholas  tipper  Engineer  School,  “ 50  “ 126  " 

1 The  Michael  Artillery  School “ 32  “ lit 

1 Pape  Corps,  or  College “ 41  “ 159  “ 

1 Eusign's  School  of  the  Guards, “ 31  11  206  “ 

22  Cadet  Corps  or  Military  Colleges, “223  “•  7440  “ 

27  899  “ 8,298  “ 


The  Cadet  Corps,  or  Military  Schools,  receive  their  pupils  young, 
and  impart  a general  as  well  as  a scientific  education,  preparatory  to 
entering  the  Special  Schools  of  Application  either  for  Engineer,  or 
Artillery,  and  later  in  years  and  experience,  the  Staff  School.  These 
Special  Military  Schools  are  not  surpassed  by  any  of  the  same  class 
in  Europe. 

II.  Under  the  Ministry  of  War  there  are  the  following  Scientific 
Establishments  and  Schools. 


22  Military  Schools,  with 326  teachers  and  10,000  scholars. 

3 Lower  or  Element.  Artillery  Schools,  22  “ 166  “ 

1 Topographers'  School,  with 13  “ 140  “ 

1 Modico-Chirurgical  Academy,  with  35  “ 978  “ 

Military  Hospitals 1.020  “ 

3 Veterinary  Schools, 12,304  11 

The  Military  Schools  are  of  an  elementary  and  technological 
harncter,  and  are  intended  to  supersede  a class  of  schools  known 
s the  Cuntonist  Schools. 

The  experience  of  the  Crimean  War  demonstrated  to  the  world, 
le  wise  forecast  of  the  Russian  government  in  providing  for  the 
rorough  scientific  and  practical  training  of  the  officers  of  her  great 
rmics  as  was  confessed  by  the  “ London  Times,’'  in  the  bitter  dis 
appointments  of  the  English  people  with  their  own  officers. 
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[Extracts  from  Governmental  Regulations.] 


L GENERAL  DIRECTIONS. 

A Military  Academy,  the  highest  institution  of  its  class,  is  founded 
in  St  Petersburg,  to  educate  Officers  for  the  service  of  the  General 
Staff,  and  to  promote  the  diffusion  of  Military  Science  in  general. 
Its  special  functions  are — 

1.  To  prepare  Officers  for  the  special  service  of  the  General  Staff. 

2.  To  furnish  to  a certain  number  of  Officers  from  the  Artillery 
and  Chief  Engineer  School  a course  of  Grand  Tactics  and  Strategy, 
on  the  same  principles  and  to  the  same  extent  as  it  is  furnished  to 
the  Officers  preparing  for  the  Service  of  the  General  Staff. 

3.  To  apply  all  the  means  indicated  in  these  Regulations  to  the 
diffusion  of  Military  Science. 

From  forty  to  fifty  Officers  shall  be  educated  in  the  Academy  for 
the  special  service  of  the  General  Staff,  and  about  ten  from  the  Ar- 
tillery and  from  the  Chief  Engineer  School. 

The  Military  Academy  is  under  the  immediate  control  of  tlio 
Chief  of  the  Staff  of  His  Imperial  Majesty,  and  is  under  the  direc- 
tion of  a President  appointed  by  the  Emperor. 

A Council,  presided  over  by  the  President,  considers  and  deter- 
mines all  important  questions  relating  to  Studies  and  Economic 
Administration. 

A Vice-President,  appointed  by  the  Emperor,  is  associated  with 
the  President  to  assist  him  in  tho  performance  of  his  official  duties. 

The  Officers  receiving  an  education  for  the  General  Staff  are 
placed  under  the  control  of  four  Staff  Officers  appointed  by  the 
Emperor. 

The  subjects  of  Study  and  the  Scientific  Courso  are  divided  into 
two  Sections,  tho  Theoretical  and  the  Practical. 

The  number  of  Professors,  Adjuncts,  and  Teachers  is  determined 
according  to  circumstances  by  the  Academic  Council,  with  the  ap- 
probation of  tho  Chief  of  the  Staff  of  his  Imperial  Majesty. 

The  Salaries  of  the  Officials  for  the  internal  service  of  the  Acade- 
my are  fixed  in  the  List  annexed  to  these  Statutes. 
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It  is  the  most  sacred  duty  of  the  whole  Staff  of  the  Academy, 
and  in  particular  of  the  Chiefs  and  Professors,  never  to  lose  sight  of 
its  object ; and  while  they  devote  themselves  to  extend  the  knowl- 
edge of  the  student  Officers,  to  impress  upon  them,  by  teaching  and 
example,  the  precepts  of  the  purest  morality,  the  true  and  exact 
performance  of  their  professional  duties,  an  unconditional  obedience 
to  their  superiors,  and  an  inviolable  devotion  to  the  throne  and  their 
country. 

The  Academy  has  a peculiar  Seal. 

II.  ADMISSION'  TO  STUDENTS. 

Only  Superior  Officers  can  enter  into  the  Academy,  and  these  up 
to  the  rank  of  Staff  Captain  if  they  serve  in  the  Guards,  Artillery, 
or  Engineers ; up  to  the  rank  of  Captain,  if  they  belong  to  an  Army 
Regiment. 

The  Directors  of  the  Noble  Guard  School,  of  the  Page  Corps,  of 
the  First,  Second,  Pant,  Moscow,  and  Finland  Cadet  Corps,  have 
the  right  to  propose  in  the  proper  quarter,  for  admission  into  the 
Academy,  the  most  distinguished  Officers  who  have  left  these  mili- 
tary institutions. 

The  Officers  proposed  for  admission  into  the  Academy  must  be  at 
least  eighteen  years  old,  and  be  distinguished  for  capacity,  industry, 
diligence,  morals,  and  good  conduct. 

Officers  from  the  Regiments  nnd  Artillery  Brigades  must  present 
testimonials  of  blameless  morals,  conduct,  and  zeal  for  the  Service 
from  the  Chief  of  their  Division.  Officers  from  the  Engineer  Bat- 
talions must  present  similar  testimonials  from  the  Chiefs  of  their 
Brigades. 

Those  who  give  testimonials  are  strictly  responsible  for  their  truth, 
as  are  the  Chiefs  of  the  Military  Schools  for  the  capacity  and  quali- 
fications of  the  Officers  they  propose. 

Admission  into  the  Academy  depends  upon  a strict  examination 
in  the  following  subjects: — 

o.  Languages: 

Russian,  German,  or  French. 

b.  Mathematics: 

Arithmetic,  Algebra  to  Equations  of  the  Second  Degree.  Plano  and 
Solid  Geometry,  and  Plane  Trigonometry. 

e.  Military  Sciences: 

The  Principles  of  Intrenchment,  Fortification,  and  Artillery. 

d Evolution: 

Evolutions  of  a Battalion  of  Tirailleurs,  of  a Squadron,  of  n "Whole 
Line,  of  a Scattered  Frout  {Zcr&trtutcu  Fro  nit,)  ami,  lastly,  the  Ser- 
vice of  Outposts. 
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e.  History: 

General  nistory  oi  the  World*  to  tho  sixteenth  century  in  its  chief 
epochs,  particularly  in  reference  to  Russia;  special  Histories  of  tho 
European  States  in  modern  times. 

/.  Geography: 

Universal  Geography,  and  particularly  that  of  the  Russian  Empire  and 
the  neighboring  States. 

Besides  this,  a clear  conception  of  Situation,  Plans,  and  Topographical 
Charts  is  required. 

m.  METnoo  or  instruction. 

The  Scientific  Course  is  divided  into  two  Sections, — The  Theo- 
retical and  the  Practical.  The  Theoretical  part  of  the  higher  Mili- 
tary Sciences  is  expounded  by  the  Professors,  their  Adjuncts,  and 
the  Teachers.  Those  Officers  who  belong  to  the  Practical  Section 
exercise  themselves  under  the  guidance  of  the  Professors. 

a.  In  Written  Exercises  on  any  proposed  Military  Subject. 

b.  In  the  composition  of  Military  Descriptions  i Brxchreibungtn,)  of  every  kind, 
e.  In  the  Art  of  taking  Military  Surveys  of  a Country,  aud  of  judging  the 

Tactical  Nature  of  a Ground. 

In  each  Section  there  arc  from  twenty  to  twenty-five  Officers 
destined  for  the  Sendee  of  the  General  Staff*,  and  from  four  to  five 
from  the  Artillery  and  Chief  Engineer  School. 

These  Officers,  according  to  their  capacities  and  attainments  in 
the  Military  Sciences,  enter  either  into  the  Theoretical  Section  or  1 
into  both  the  Theoretical  and  the  Practical  Section  at  the  same 
time,  and  remain  in  each  a year. 

The  complete  Academic  Course  in  both  Sections  extends  over  two 
years. 

The  following  subjects  are  taught : — 

a.  Russian  literature,  with  particular  reference  to  tho  composition  of  Military 

Essays  in  a faultless  style,  and  to  the  style  of  the  Military  Chuncery 
(writing  department  of  tho  War  Office.) 

b.  General  ideas  on  Artillery,  and  more  precise  details  on  tho  same  subject  as 

a Special  Arm;  its  use  in  tho  open  Held  and  in  sieges, 
e.  Petty  Tactics  in  the  employment  of  a single  Division,  with  which  all  Offi- 
cers must  be  thoroughly  familiar,  as  this  is  indispensable  to  all.  To  this 
is  joined  tho  theory  of  the  formation  of  columns,  of  their  use,  of  tho 
effect  of  tho  fire  of  Infantry,  and  lastly,  the  explanation  of  all  evolu- 
tions with  tho  three  arms  which  are  usually  employed  for  movement,  * 
deployment  or  forming  in  order  of  battle. 

d.  The  Elements  of  Topography  and  Geodesy,  of  Military  Drawing,  and  tho 

art  of  measuring  situations  by  the  eye. 

e.  Military  coup  d’ceil  ( Sdtarfblick ,)  and  the  art  of  judging  tho  tactical  nature 

of  ground. 

/ Castrnmetation,  or  the  art  of  encamping,  and  the  theory  of  jiositions. 

g.  Logistic,  or  all  that  relates  to  the  details  of  marches,  eithe  r in  presence  of 

the  enemy,  or  in  tho  movement  of  troops  from  one  place  to  another. 

h.  Intreuchment  and  fortification,  as  far  as  regards  the  attuck  and  defense  of 

intrenched  camps  and  fortified  places,  and  the  effect  of  intrenchments 
and  fortifications  on  the  operations  of  an  active  army. 
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1.  Grand  Tactics,  embracing  the  various  systems  Of  the  Order  of  Battle;  and 

the  formation  and  employment  of  the  Three  Anns,  and  tre..Ut.g  of  un* 
expected  engagements  or  the  sudden  collision  of  two  hostile  I >. visions. 

k.  The  Military  Geography  of  Europe,  particularly  that  of  the  Russian  Em- 
pire and  the  neighboring  States. 

2.  Military  Statistics,  or  knowledge  of  the  land  and  sea  Forces  and  warlike 

means  of  nil  the  Euro]>ean  States. 

m.  Strategy  in- all  its  extent;  with  a criticism  on  the  last  wars,  and  an  indica- 

tion of  the  events  which  demonstrate  the  influence  of  this  science  on 
the  success  of  a campaign. 

n.  A general  view  of  military  history  in  its  most  remarkable  periods,  from  the 

earliest  times  to  Peter  the  Great,  and  a more  complete  view  of  the  Mili- 
tary History  of  modern  times. 

o.  The  literary  History  of  tho  Military  Sciences,  with  a criticism  on  the  best 

ancient  and  modem  writers  on  the  History  of  War;  and  a special  re- 
ference of  those  who  may  contribute  to  the  further  education  of  the 
Officers  after  their  departure  from  the  Academy.  • 

p.  Duties  of  the  General  Staff  Officer  in  times  both  of  peace  and  war. 

q.  The  urt  of  riding. 

The  officers  of  the  Practical  Division  are  employed  on  the  same 
Sciences ; not,  however,  during  the  hours  of  lecture,  but  by  practi- 
cing under  the  direction  of  the  Professors,  and  according  to  the 
regulations  of  the  Academic  authorities. 

Tho  subjects  they  are  employed  upon  are  principally  the 
following : — 

a.  Topographical  and  Tactical  description  of  ground  after  inspection. 

b.  Military  Geography  and  Statistics. 

c.  Logistic. 

d.  Grnnd  Tactics. 

e.  Strategy. 

f Military  History. 

g.  Literature  of  the  Military  Sciences. 

h.  Designing  plans  of  battles  aud  manoeuvres,  os  exercises  in  Topography, 

Logistic,  aud  Tactics. 

i.  Historic  reports,  and  keeping  the  usual  journal  of  the  General  Staff. 

j.  All  that  belong  to  the  survey  of  a country,  and  the  practical  working  of 

the  Artillery  aud  Siege  operations. 

Teachers  are  appointed  for  those  officers  who  require  to  be  per- 
fected in  the  French  or  German  language. 

All  the  sciences  are  taught  in  the  Academy  in  the  Russian  lan- 
guage ; and  an  exposition  in  French  or  German  is  only  allowed 
when  dictated  by  circumstances,  and  then  a special  permission  must 
be  first  obtained  from  the  Chief  of  the  Staff  of  his  Imperial 
Majesty. 

The  Officers  of  the  Practical  Section  are  also  required  to  use  their 
native  tongue  in  their  written  exercises,  except  in  one  or  two  com- 
posed in  a foreign  language  by  the  direction  of  the  authorities. 

In  summer,  the  Officers  of  the  Theoretical  Section  repair  to  regi- 
ments to  which  they  arc  directed  to  learn  the  camp  service.  The 
Officers  of  the  Practical  Section  make  surveys  and  reconnaissances, 
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mark  out  camps  ami  proportionate  intrcnchmcnts  on  a given  ground. 
At  tho  time  of  grand  manceuvrcs,  they  aro  associated  with  Officers 
of  the  General  Staff,  and  have  the  opportunity  of  witnessing  tho 
practical  exercises  of  tho  Artillery  and  Sappers,  in  order  to  be  able 
to  make  a report  as  eye-witnesses  on  tho  effect  of  Artillery  and 
Siege  operations. 


, IV.  LOCAL  REGULATION’S. 

All  Officers  receiving  an  education  in  the  Academy  are  entered 
on  the  rolls  of  their  Regiments,  Artillery  Brigades,  and  Sapper  Bat- 
talions, as  supernumeraries  and  detached  Officers,  without,  however, 
losing  their  standing  or  right  of  promotion  by  seniority,  their  pay, 
servants’  rations,  or  any  other  advantages  enjoyed  by  Officers  pres- 
ent with  their  troop. 

Those  Officers  who  enter  the  Academy  from  the  Regiments  of  the 
Garrison  of  St.  Petersburg  continue,  while  they  bolong  to  it,  to  per- 
form the  front  service  of  their  Regiments;  those  who  come  from 
the  Artillery  and  Sapper  Brigades,  or  from  Regiments  not  stationed 
in  St  Petersburg,  are  attached  for  the  front  service  to  one  of  tho 
Regiments  of  the  Garrison  of  St.  Petersburg ; the  necessary  arrange- 
ments are  made  Ijy  the  authorities  of  the  Guard  Corps. 

Tho  Officers  of  the  Artillery  and  Chief  Engineer  School,  having 
only  to  attend  the  Course  of  Grand  Tactics  and  Strategy,  retain 
their  posts  while  studying  in  the  Academy. 

Four  Staff  Officers,  appointed  by  the  Emperor,  hare  the  imme- 
diate control  of  the  Officers  preparing  themselves  for  the  service  of  the 
General  Staff,  they  are  to  exercise  a vigilant  supervision  over  them, 
and  to  report  on  their  conduct  to  the  Vice-President ; they  are  tho 
organ  by  which  all  orders  reach  the  Officers,  and  they  form  a Court 
of  the  First  Instance  in  matters  relating  to  the  Service. 

One  day  in  tho  week  is  devoted  to  drill,  and  every  day  two  offi- 
cers mount  guard  with  tho  first  division  of  the  garrison  of  St. 
Petersburg. 

The  Officers  are  to  devote  exclusively  to  study  the  leisure  hours 
at  their  command  after  the  performance  of  front  and  garrison  duties; 
and  are  to  observe,  in  all  respects,  the  Statutes  of  the  Academy. 

To  facilitate,  economically,  the  residence  of  the  Officers  in  St. 
Petersburg,  they  receive,  with  the  exception  of  those  belonging  to 
the  Guard,  besides  their  usual  pay  and  an  allowance  for  quarters  ac- 
cording to  their  rank,  an  annual  allowance  of  500  roubles,  which  is 
paid  in  tho  Academy. 

Officers  ordered  to  survey  a country,  or  to  make  a reconnaissance, 
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receive  tlieir  traveling  expenses  from  the  Commissariat,  according  to 
the  distance  to  which  they  are  sent,  and  in  proportion  to  their  rank: 
their  hoard  expenses  are  not  allowed. 

V.  REGULATIONS  RESPECTING  PROMOTION. 

The  course  is  terminated,  and  Students  finish  their  career,  in  Oc- 
tober annually. 

At  the  same  time,  Officers  are  removed  from  the  Theoretical  sec- 
tion to  the  Practical,  making  place  for  candidates  who  wish  to  enter 
the  former. 

At  their  departure  from  the  Academy  the  Officers  receive  from 
the  Academic  Council  testimonials  of  conduct  and  scientific  attain- 
ments, with  a memorial  of  the  rewards  which  they  receive  at 
t leaving. 

On  leaving  the  Academy  the  Officers  have  to  act  as  follows:  those 
who  belonged  to  the  Artillery,  or  Chief  Engineer  School,  repair  to 
their  highest  Commanding  Officer;  the  rest,  who  were  educated  for 
the  service  of  the  General  Staff",  return  to  their  Regiments,  Ar- 
tillery Brigades,  or  Sapper  Battalions,  on  whose  rolls  they  remain 
as  supernumeraries  and  Officers  reckoned  as  of  the. General  Staff, 
until  they  arc  formally  transferred  to  the  latter. 

The  rewards  to  which  Officers  can  acquire  a claim  at  leaving  the 
Academy  are  the  following: — The  most  distinguished  is  promoted 
to  the  lowest  rank  (on  the  Staff",)  and  receives  a golden  medal ; he  is 
only  entitled  to  this  if  all  the  teachers  give  him  the  full  number 
balls,  and  unanimously  recognize  him  as  most  conspicuous  for  attain- 
ments. Besides  this,  he  must  have  written  a satisfactory  essay  on  a 
given  theme,  relating  to  some  important  war,  and  have  been  blame- 
less in  moral  conduct  during  his  residence  in  the  Academy.  The 
student  who  is  recognized  as  second,  both  in  attainments  and  be- 
havior, and  has  also  obtained  the  full  number  of  balls,  is  rewarded 
with  the  great  silver  medal,  and  receives  double  pay  for  a year. 
The  student  who  obtains  the  third  place  in  attainments  and  behavior, 
and  the  full  number  of  balls,  receives  the  little  silver  medal,  and 
double  pay  for  a year.  Each  medal  bears  the  name  of  its  possessor. 
Besides  this,  the  names  of  all  those  who  obtain  one  of  the  three 
above-mentioned  rewards  are  engraved  on  marble  tablets,  which 
adorn  the  walls  of  one  of  the  halls  of  the  Academic  building. 

Should  any  of  the  Students  feel  no  inclination  for  the  sendee  of 
the  General  Staff",  even  after  a successful  termination  of  the  Theo- 
retical Course,  he  may  always  request  to  be  dismissed  to  his  Regi- 
ment, Artillery  Brigade,  or  Sapper  Battalion. 
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Every  Officer  who  at  his  departure  from  the  Academy  obtains  a 
testimonial  of  having  accomplished  the  object  of  his  admission,  and 
in  consequence  is  provisionally  destined  for  the  service  of  the  Gen- 
eral Staff,  if  he  continues  after  his  return  to  his  Regiment  to  educate 
himself  for  his  vocation,  nnd  distinguishes  himself  by  observance  of 
a strict  discipline,  by  conduct  and  zeal  for  the  service,  is  rewarded 
at  the  end  of  a year  by  being  completely  transferred  to  the  General 
Staff;  and  if  he  belonged  to  the  Young  Guard,  the  Artillery,  or  a 
Sapper  Battalion,  his  right  to  promotion  immediately  commences ; 
not  so  if  he  belonged  to  Troops  of  the  Lino. 

Every  year,  on  the  1st  of  January,  the  Chief  of  the  Regiment,  Ar- 
tillery Brigade,  or  Sapper  Battalion  in  command  of  an  Officer 
reckoned  as  of  the  General  Staff,  forwards  his  form  and  his  conduct 
list  to  the  Quartermaster-General  of  the  General  Staff,  who  lays  it 
before  the  Chief  of  the  General  Staff.  At  the  same  time  the  above- 
mentioned  papers  are  communicated  to  the  Chief  in  commaud  of  the 
Officer. 

Besides  this,  the  above-mentioned  Chief  makes  a similar  report 
on  the  zeal  for  the  sendee  and  moral  conduct  of  the  Officers  twice 
a year,  namely,  on  the  1st  of  March  and  the  1st  of  September;  and 
at  the  same  time  reports  exactly  on  the  way  in  which  he  performs 
the  service  of  the  front. 

No  Officer  reckoned  ns  of  the  General  Staff  i3  to  bo  charged  with 
the  duties  of  Paymaster  service  in  his  Regiment,  or  employed  as 
Quartermaster ; and  if  any  General  w ishes  to  select  him  for  his 
Adjutant,  he  must  first  communicate  with  the  Quartermaster-General 
of  the  General  Staff. 

If  the  General  Staff  is  increased  in  time  of  war,  or  if  any  work 
on  which  it  is  employed  requires  to  be  accelerated  in  time  of  peace, 
the  Chief  of  the  General  Staff  commissions  the  Quartermastcr- 
Gcncral  to  select  the  requisite  number  out  of  the  Officers  who  are 
reckoned  as  of  the  General  Staff.  The  latter  then  makes  the  selec- 
tion, and  announces  the  names  of  the  Officers  selected  to  their 
highest  Commanding  Officer.  As  soon  as  the  object  proposed  is 
accomplished,  these  Officers  return  back  to  their  commands.  Such 
a selection,  however,  can  only'  fall  upon  those  who  have  spent  at 
least  two  years  with  their  commands  after  their  departure  from  the 
Academy.  If  in  the  meantime  an  Officer  has  become  Chief  of  a 
Battalion  or  Squadron,  he  shall  not  be  transferred  from  this  post 
before  the  lapse  of  a year.  As  soon  as  any  of  these  Officers,  or,  in 
general,  any  Officer,  who  has  left  the  Academy,  reports  himself  at 
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bis  Corps,  his  Chief  immediately  announces  his  arrival  to  the 
Quartermaster-General  of  the  Staff. 

To  familiarize  the  Officers  reckoned  of  the  General  Staff  with  the 
rules  of  the  Art  of  War  while  they  remain  with  their  commands,  and 
to  practice  them  in  the  duties  which  belong  to  Officers  of  the  Gen- 
eral Staff,  the  Quartermaster-General  is  directed  to  charge  them  with 
such  duties  as  may  develop  their  talent,  without,  however,  removing 
them  for  that  purpose  from  the  service  of  the  front.  These  com- 
missions of  the  Quartermaster-General  are  communicated  through 
their  superior  Officers,  who  are  directed  not  only  to  watch  over 
their  performance  of  these  commissions,  but  also  to  assist  them 
therein  to  the  utmost  of  their  power. 
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1.  MILITARY  SYSTEM. 

Tus  Swedish  army  is  composed,  according  to  official  data  in 
Martin’s  Year  Book,  of  five  distinct  classes  of  troops,  viz. : 

1.  The  Indelta,  or  national  militia,  paid  aud  kept,  not  by  the 
Government,  but  by  the  landowners,  and,  to  some  extent,  from  the 
income  of  State  domains  expressly  reserved  for  this  purpose.  Every 
soldier  of  the  Indelta  has,  besides  a small  annual  pay,  his  torp,  or 
cottage,  with  a piece  of  ground  attached,  which  remains  Ills  own 
during  the  whole  period  of  service,  often  extending  over  forty  years, 
or  even  longer.  In  time  of  peace,  the  troops  of  the  Indella  are  not 
called  up  for  more  than  a month's  annual  practice,  and  for  the  rest 
of  the  year  are  free  from  military  duty.  In  time  of  war,  an  extra- 
ordinary Indelta  has  to  be  raised  by  landowners,  who,  on  this 
account,  enjoy  certain  privileges,  including  non-contribution  to  the 
cost  of  the  peace  establishment.  When  the  soldier  dies,  his  widow 
turns  over  the  holding  to  his  successor,  whom  the  owner  of  the  land 
is  bound  to  provide  within  three  months.  In  the  location  of  the 
officers,  regard  is  had  to  the  situation  of  the  men  who  compose  the 
company,  regiment,  and  larger  divisions. 

2.  The  Bevaring,  or  conscription  troops,  drawn  by  annual  levy,  • 
from  the  male  population  between  the  age  of  20  and  25  years. 
The  law  of  conscription,  which  admits  the  right  of  purchasing  sub- 
stitutes, was  introduced  into  Sweden  in  1612.  About  10,000  men 
are  drafted  annually,  one-tenth  of  which  number,  on  the  average, 
find  substitutes  for  themselves,  at  a cost  of  from  10/.  to  26/. 

3.  The  Var/cade,  or  enlisted  troops,  to  which  belong  the  royal 
life-guards,  the  hussars,  the  engineers,  and  the  artillery.  The  men 
may  engage  for  either  three,  or  six,  or  twelve  years ; but  the  greater 
number  are  for  six  years,  peculiar  inducements  being  held  out  for 
this  term. 

4.  The  voluutcers,  first  organized  in  the  year  1801,  by  the  spon- 
taneous desire  of  the  population  of  the  kingdom.  In  time  of  peace 
the  volunteers  are  individually  free,  and  bound  by  no  other  but 
their  own  rules  and  regulations : but  in  time  of  war  they  may  bo 
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compelled  to  place  themselves  under  the  command  of  the  military 
authorities. 

5.  The  militia  of  Gothland,  consisting  of  twenty-one  companies 
of  infantry,  organized  in  a similar  manner  to  the  InJelta,  yet  quite 
independent  of  the  latter.  They  are  not  compelled  by  law  to  serve 
beyond  the  confines  of  the  Isle  of  Gothland,  and  have  a separate 
command  from  the  other  troops. 

The  armed  forces  of  Sweden,  not  counting  the  Volunteers,  con- 
sist altogether  of — 

IndtUu, .13,405  rank  and  file. 

Uniting, 95,295  “ “ 

Varfvade, 1.692  “ “ 

Militia  of  Gothland, 1,921  “ “ 

Total, 144,313 

In  the  organization  of  tho  army,  as  here  enumerated,  85,000  men 
belong  to  the  infantry  of  the  line;  0,000  to  the  cavalry;  5,000  to 
the  artillery,  and  tho  rest  to  the  irregular  militia.  The  number  of 
volunteers  was  returned  at  40,848  in  1869,  but  about  one-third  of 
these  formed  part  also  of  the  Indelta.  In  the  parliamentary  session 
of  1862,  and  again  in  the  sessions  of  1865  and  1809,  the  Govern- 
ment brought  bills  before  the  Diet  for  a reorganization  of  the  whole 
of  the  army,  on  the  basis  of  extending  the  conscription,  reforming 
the  Indelta,  and  doing  away,  to  a great  extent,  with  the  Varfeade. 
But  neither  of  these  propositions  was  adopted  by  the  representa- 
tives of  the  people,  whose  habits  are  not  easily  set  aside. 

Navy. 

The  Navy  of  Sweden  was  reorganized  in  1866-67,  being  divided 
into  two  distinct  parts ; the  first  to  serve  as  an  ordinary  fleet  of  war 
for  aggressive  as  well  as  defensive  purposes,  and  tho  second  station- 
ary, and  solely  devoted  to  coast  defense.  It  consisted  in  1869  of — 
6 Iron-clads,  of  638  horse-power,  and 10  guns. 

21  Unarmored  steamers,  of  2,810  horse-power  and  121  “ 


16  Sailing  vessels,  with 316  “ 

158  Gunboats  and  floating  batteries, 551  “ 


Total,  201  vessels,  of  3,458  horee-powcr. .. . 1,064  guns. 

The  iron-clads  arc  built  after  the  American  model;  one  a turret 
ship,  called  the  "John  Ericsson,”  is  partly  covered  with  steel  armor. 
There  were  6,453  sailors  and  marines  in  active  service,  and  28,000  men 
were  on  furlough  or  attached  to  the  fleet  of  reserve  and  coast  defense. 

The  expenditure  for  the  army  in  1869  was  9,528,600  riles 
dalers,  and  for  the  navy  3,963,800.  The  indebtedness  of  the  state 
is  about  $4 1,000, 000,  mostly  contracted  in  aid  of  a system  of 
railways. 
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I.  MILITARY  SYSTEM. 

Thb  armed  forces  of  Norway,  as  organized  by  law  in  1866,  con- 
sisted in  1869  of  the  following  : 

1.  The  regular  army,  with  reserve,  raised  partly  by  conscription 
and  partly  by  enlistment,  which  must  never  exceed  12,000  men  in 
time  of  peace,  and  can  not  be  increased  above  18,000  men  without 
the  special  consent  of  the  Storthing.  The  average  number  in  time 
of  peace  for  ten  years  past,  is  about  6,000.  The  term  of  sendee  is 
seven  years,  but  the  men  arc  on  duty  only  42  days  in  the  first  year, 
and  this  past,  they  are  sent  home  on  furloughs,  with  an  obligation 
to  meet  for  annual  practice  of  24  days  during  the  following  six  years. 

2.  The  Militia  or  Landvaern,  which  consists  of  all  able-bodied 
male  citizens  18  years  of  age,  who  for  three  years  must,  at  stated 
periods,  be  trained  in  the  use  of  arms  and  field  exercises,  and  at 
the  end  of  this  time,  be  enrolled  in 

3.  The  final  Levy,  or  Landstorm , where  he  is  liable  to  be  called 
out  in  time  of  war,  until  he  is  45  years  of  age. 

The  normal  strength  of  the  armed  forces  of  Norway  in  1869 
was  returned  at  47,714  on  a peace  footing,  and  112,225  on  a war 
footing,  and  required  an  appropriation  of  1,215,500  specie  dalers, 
making  the  cost  of  the  Norwegian  soldier  (on  the  average  of  6,000 
men  under  arms),  $155  per  annum. 

The  King  has  permission  to  keep  a guard  of  Norwegian  volun- 
teers, and  to  transfer,  for  the  purposes  of  common  military  exercises, 
3,000  men  annually  to  Sweden  ; otherwise  a soldier  of  Norway  can 
not  set  foot  in  Sweden ; or  one  of  Sweden,  in  Norway. 

The  naval  force  consists  of  20  vessels,  of  2,280  horse-power, 
and  168  guns,  manned  by  2,248  sailors,  who  aro  volunteers  out 
of  60,000  men  in  the  maritime  conscription,  which  includes  all  sea- 
faring men  of  the  seaports,  between  the  ages  of  22  and  35. 

Three  of  the  vessels  are  iron-clad  monitors. 

In  order  to  utilize  the  vessels  of  the  navy  they  are  attached  to 
the  postal  service,  and  are  employed  in  carrying  the  mails  and  pas- 
sengers, under  a special  minister,  charged  with  the  mail  service. 
The  navy  and  post  service  cost  in  1869,  1,172,815  spcciedalers. 
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t MILITARY  SYSTEM. 

The  armed  forces  ot  Denmark  as  organized  in  1870,  consists  of — 

1.  The  Regular  or  active  army,  and — 2.  The  army  of  Reserve. 

By  the  law  of  1867,  every  male  citizen  who  has  completed  the 
age  of  21,  is  liable  to  service  for  eight  years  in  the  former,  and  to 
be  enrolled  ready  for  special  call  for  eight  years  more  in  the  latter. 

The  Kingdom  is  divided  into  five  territorial  brigades,  and  each 
brigade  in  four  territorial  battalions,  in  such  way  that  no  town 
except  the  capital,  will  belong  to  more  than  one  battalion.  Each 
territorial  brigade  furnishes  the  contingent  of  a brigade  of  infantry 
and  one  regiment  of  cavalry.  The  artillery  contingent  is  furnished, 
one  half  by  the  two  first  territorial  brigades,  and  the  second  half  by 
the  three  other  divisions.  The  forces  therefrom  comprise  20  bat- 
talions of  infantry  of  the  line,  with  10  depot  battalions  and  10  of 
reserve ; 5 regiments  of  cavalry,  each  with  2 squadrons  active,  and 
2 depots;  and  2 regiments  of  artillery,  in  12  battalions.  The  total 
strength  of  the  army,  exclusive  of  the  reserve,  is  36,782  rank  and 
file,  with  1,068  officers,  on  the  peace  footing,  and  47,725  men,  and 
1,328  officers  on  the  war  footing.  About  one  half  of  the  enrolled 
regular  army  are  usually  on  furlough.  The  drilling  is  divided  into 
two  periods ; the  first  lasts  six  months  for  the  infantry ; five  months 
for  the  field  artillery  and  the  engineers;  nine  months  and  two 
weeks  for  the  cavalry ; and  four  months  for  the  siege  artillery  and 
tho  technic  corps.  Each  corps  must  drill  each  year  during  thirty 
to  forty  days. 

The  navy  comprises  the  following  vessels,  all  steamers : 

Six  iron-clads,  with  an  aggregate  of  2,455  horse-power,  and  with 
65  guns — two  of  which  are  turreted,  armed  each  with  two  of  Arm- 
strong rifled  cannon;  12  unarmored  vessels  of  1,820  horse-power, 
and  with  102  guns;  7 gun-boats  of  480  horse-power  and  38  guns; 
6 paddle-steamers,  of  1,060  horse-power  and  38  guns.  The  navy 
in  1869  was  manned  by  901  men,  and  officered  by  15  commanders, 
34  captains,  and  67  lieutenants. 

The  budget  for  1869  provided  3,783,078  rigsdalers  for  the  army, 
and  1,676,681  for  the  navy. 
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I.  MILITARY  SYSTEM. 

The  British  array  originated  in  the  feudal  system,  by  which  the 
great  barons  were  bound  to  furnish  a contingent  to  the  army  of  the 
State;  and  their  vassals  were  bound  to  attend  them  in  person,  and  to 
furnish  each  the  contributions  in  men,  horses,  arms,  aud  other  ma- 
terials of  war,  for  which  he  was  liable  by  the  tenure  on  which  he 
.held  his  lands.  When  regal  power  absorbed  the  privileges  of  the 
great  feudatories,  the  people  were  expected  to  provide  themselves 
with  arms,  and,  in  case  of  invasion,  to  respond  to  the  summons 
issued  through  officers  commissioned  by  the  sovereign  to  array  the 
fittest  men  for  service  in  each  county.  In  the  time  of  Henry  VIII, 
lord-lieutenants  and  deputy-lieutenants  of  counties  were  first  ap- 
pointed as  standing  officers  for  assembling  and  mustering  the  mili- 
tary forces.  For  a time,  contracts  were  made  with  “ captains,”  who 
undertook  to  provide,  clothe,  and  feed  a certain  number  of  fighting 
men  for  a given  money  allowance.  In  the  reign  of  Charles  I,  tho 
important  question  arose,  whether  the  King  of  England  did  or  did 
not  possess  the  right  to  maintain  a military  force  without  the  ex- 
press consent  of  Parliament.  Charles  II,  was  compelled  to  abandon 
all  control  of  the  army,  except  a body  guard  of  5,000  men,  sanc- 
tioned by  Parliament.  These  regiments  still  exist,  and  are  proud 
of  their  genealogy.  They  are  the  First  Foot  Guards,  Coldstream 
Guards,  Life  Guard,  Oxford  Blues,  the  Royal  Scots,  and  the  Second 
Queen’s  Royals.”*  The  Declaration  of  Rights,  in  the  time'of  Wil- 
liam and  Mary,  settled  in  positive  terms  “ that  the  raising  and  keep- 
ing of  a standing  army  in  time  of  peace,  without  consent  of  Parlia- 
ment, is  contrary  to  law.”  Tho  first  Mustering  Act  was  passed  in 
1689,  to  last  for  six  months  ; but  it  has  been  annually  renewed  ever 
since,  except  in  three  particular  years ; and  it  constitutes  the  only 
warrant  on  which  the  whole  military  system  of  England  is  exercised 
by  the  sovereign  with  the  consent  of  Parliament  For  172  years, 
with  only  three  interruptions,  the  ministers  of  the  crown  have  an- 

* Two  regiments  created  in  the  reigns  of  Richard  III,  and  of  Henry  VIII.  the  first  styled 
Gentleman  Petitioner*,  or  Gentlemen  at  Armt,  consisting  originally  exclusively  of  noblemen, 
and  the'Iatter.  Yeomen  0/  the.  Guard,  still  exist.  The  latter  is  the  only  body  that  has  tht  prlv 
ilege  of  traversing  London  with  flags  flying,  drums  beating,  and  fixed  bayonets. 
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nually  applied  to  Parliament  for  permission  to  raise  a military  force 
and  for  money  to  defray  expenses.  The  sovereign  can  make  war 
and  bestow  military  employment  and  honors;  but  the  House  of 
Commons  can  refuse  supplies. 

Military  service  in  England  is  voluntary,  except  in  rare  cases,  and 
then  only  in  the  militia.  As  the  chances  of  promotion  from  the 
ranks  arc  small,  the  recruits  arc  drawn  from  the  most  necessitous 
classes  of  the  community,  or  the  least  fitted  for  industrial  pursuits. 
The  system  of  recruiting,  with  the  bounty  and  machinery  of  decep- 
tion is  the  most  characteristic  feature  of  the  British  army  as  com- 
pared with  those  of  Europe,  and  makes  the  distinction  between 
officers  and  men  more  broad  than  in  any  other  service. 

The  British  army,  in  its  completeness,  is  theoretically  commanded 
by  the  sovereign,  assisted  by  the  secretary  of  state  for  war  in  some 
matters,  and  by  the  commandcr-in-chief  in  others.  The  component 
parts  are  the  household  troops,  the  infantry  of  the  line,  the  ordnance 
corps,  comprising  artillery  and  engineers,  and  the  marines.  There 
are  also  certain  corps,  raised  and  belonging  to  the  principal  colonies ; 
the  troops  in  India ; the  yeomanry  cavalry ; the  dockyard  battal- 
ions; the  volunteer  artillery  and  rifles;  the  enrolled  pensioners,  etc. 
In  1814,  the  regular  army  reached  200,000,  and  at  the  close  of  the 
war,  10,000  officers  were  retained  on  half  pay.  In  1800-01,  in  the 
army  estimates,  provision  was  made  for  the  following  force,  viz. : 

Home  an'l  Colonies.  India.  Total. 

Cnvalrv 1I.6G7 1,243 18.910 

Infantry 103,169 G6.345 IGiJ.flU 

Artillery 22,675 6,182 28,167 

Engineers 4,730 4,730 

Staff  4 Depot...  1,121 13,420 14,541 

Total 143,302  92,490  236,852 

Under  the  column  “ India”  are  included  only  troops  sent  to 
India,  and  paid  for  out  of  the  Indian  revenues.  Of  the  total  235,862 
forces,  10,459  arc  officers,  17,610  non-commissioned  officers,  and 
207,723  rank  and  file.  For  the  use  of  this  army,  24,342  horses  are 
provided.  The  total  expenditure  sanctioned  by  Parliament  in  1860 
was  £14,800,000,  viz. : 

Military  Pay  anti  Allowances,  f 5, 500, 000;  Civil  Salaries  and  Wngcs,  £1,800, 
000;  Stores  and  Works  of  every  kind,  £ 6,400,000;  Pensions,  Retired  Pay,  Ac, 
£2,100,000. 

The  military  force  of  various  kinds  within  the  United  Kingdom, 
excluding  the  troops  in  East  India,  on  the  1st  of  June,  1860,  war 
323,259,  viz. : 

Regulars  (servico  companies,)  68,778;  Regulars  (depot  companies.)  33,302, 
Embodied  Militia,  15,911 ; Disembodied  Militia — Effectives,  62,899;  Yeomanry 
Cavalry — Effectives,  15,002  ; Enrolled  Pensioners — Effectives,  15,000;  Volua 
teer  Itillcs  and  Artillery,  122, 807. 
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The  total  force  of  the  United  Kingdom  in  1870-71,  was  as  fol- 


Officers  on  the  General  and  Departmental  StalT, 

Total. 
. . 1,239 

Regiment*. 

Officer*. 

Non-com..  4tc. 

Rank  and  file. 

Roval  Horse  Artillery, 

78 

138 

1,834 

2,050 

Life-Guards  and  Horse-Guards,. 

81 

192 

1,029 

1.302 

Cavalry  of  the  Line, 

465 

969 

7,733 

9,267 

Royal  Artillery, 

661 

1,550 

12,866 

15,087 

Riding  {Establishment, 

7 

13 

205 

225 

Royal  Engineers 

539 

564 

3,879 

4.836 

Army  Service  Corps, 

8 

386 

1,801 

2.195 

Foot-Guards, 

237 

453 

6,220 

5.910 

Infantry  of  the  Line 

2,934 

6,468 

51,990 

61.392 

Arrnr  hospital  corps, 

I 

165 

694 

860 

West  India  Regiments, 

104 

150 

1,680 

1,834 

Colonial  corps, 

58 

149 

1,632 

1,839 

Total 

6,276 

11,197 

90,593 

108,066 

Depot*  of  Indian  Regiment*. 

Cavalry, 

27 

54 

513 

594 

Infantry, 

200 

600 

5,000 

5,800 

— 

. — 

— — i ■ 

— 

Total, 

227 

C54 

5,513 

6,394 

Recruiting  and  Teaching  Eatab't*. 

Cavalry  Riding  School, 

2 

2 

— 

4 

Infantry  Depots, 

5 

9 

— 

14 

Recruiting  Establishments, . . . . 

6 

17 

— 

23 

Inst  in  Gunnery  and  Engining, 

10 

57 

62 

129 

— 

— — 

— 

— 

Total, 

23 

85 

62 

170 

Training  School*  and  Pactorie*. 

Cadet  Company,  Woolwich,  . . . . 

10 

20 

9 

39 

Royal  Mil.  College,  Sandhurst,. 

17 

30 

1 

48 

Regi'al  Schools  and  Factories,.. 

32 

281 

7 

320 

— 

— 

— 

— 

Total, 

58 

331 

IT 

407 

The  total  force  of  officers  and  men 

was  115,037,  viz. 

General  and  Department  Staff,. . 

1,239 

Regiments, 

108,066 

Depots  of  Indian  Regiments, . . . 

6,394 

Recruiting  and  Teaching  Establishments 

170 

Training  Schools  and  Factories,. 

407 

The  British  forces  in  India,  exclusive  of  depots  at  home,  com- 


prised  the  following  troops,  in 

1870-71 : 

Officer*. 

Non-Com.  Men. 

Total. 

Royal  Horse  Artillery, 

200 

253 

2,680 

3.133 

Cavalry  of  the  Line, 

....  225 

424 

3,672 

4.321 

Royal  Artillery  and  Engineers,. 

1.016 

795 

7,936 

9,747 

Infantry  of  tho  Lino 

1,500 

3,262 

41,000 

45,762 

Total, 

2,941 

4,734 

55,288 

63.963 

In  addition  to  the  troops  above  mentioned  the  army  estimates 
include  appropriations  for  four  classes  of  reserved  or  auxiliary 
forces,  viz. : 
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1.  Disembodied  Militia, 128,971  officers  and  men. 

2.  Yeomanry  Cavalry, 15,4.75  '*  “ 

3.  Volunteers, 25,688  “ “ 

4.  Enrolled  pensioners, 31,102  " “ 

Total  enrolled  number, 201,196  “ “ 

In  England  and  Wales  the  Militia  Establishment  comprises  42 
regiments,  with  6,060  officers;  in  Scotland,  16  regiments  and  870 
officers;  in  Ireland,  48  regiments,  wiib  3,463  officers. 

By  Act  of  1870,  in  case  of  invasion,  rebellion,  or  insurrection,  or 
of  imminent  danger  thereof,  the  Militia,  in  pursuance  of  an  order 
of  Ilcr  Majesty  in  council,  can  be  called  out  (the  whole  or  any  part) 
and  embodied  for  actual  service;  bub  when  so  called  out,  her  proc- 
lamation must  be  communicated  to  Parliament  within  ten  days.  By 
recent  Royal  Warrant,  n lieutenant  of  the  Militia  is  made  eligible 
to  appointment  of  sub-lieutenant  in  the  Regular  Army,  and  in  the 
localization  of  the  military  force  of  the  United  Kingdom,  the 
Militia,  Yeomanry  and  Volunteers,  are  to  be  brought  into  closer 
connection  with  the  Regular  Army. 

The  total  cost  of  the  British  army,  voted  by  Parliament  in 
1870-71,  was  £13,093,500,  besides  a supplementary  vote  of  £2,000,- 
000  towards  defraying  the  expenses  of  the  military  and  naval 
services  of  the  kingdom.  Of  the  regular  expenses,  it  appears  from 
official  statements  that  £893,200  were  for  the  Militia  and  Inspection 
service;  £81,900  for  the  Yeomanry ; £412,400  for  volunteers;  and 
£70,000  for  enrolled  pensioners  and  army  reserve  force. 

EDUCATIONAL  ESTABLISHMENTS  FOR  TIIE  AHMY. 

The  sum  of  £140,700  was  devoted  to  military  education,  in  the 
estimates  for  1871,  when  the  educational  establishments  provided 
for  the  army  were  as  follows : 

Royal  Military  College  at  Sandhurst,  preparatory  for  Infantry  and 
Cavalry  Officers. 

Roy  d Military  Academy  at  Woolwich,  for  service  in  the  Artillery 
nnd  Engineers 

Royal  School  of  Military  Engineering  at  Chatham. 

Stall'  College  at  Woolwich. 

Advanced  Class  of  Artillery  Officers  at  Woolwich. 

School  or  Gunnery  at  Shoeburyuess. 

Survey  Classes  at  Aldershot. 

School  of  Musketry  at  Hythe. 

1 Army  Medical  School  at  Netley. 

Royal  Hibernian  Military  School  at  Dublin. 

Regimental  Schools  for  Children  of  Soldiers. 

Garrison  Schools  nnd  Libraries  for  Adults. 

Schools  nnd  Asylums  for  Orphan  Children  of  Soldiers  at  Dnblin  ami 

Chelsea. 

Triiining  School  for  Army  Schoolmasters  in  Chelsea  Military  Asylum. 

Military  School  of  Music  at  Kneller  llall. 
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n.  ROTAL  NAVY. 

The  administration  of  the  Navy  of  the  United  Kingdom  is  vested 
in  the  Board  of  Admiralty,  composed  of  five  members,  who  are 
styled  “ Lord  Commissioners  for  executing  the  office  of  Lord  High 
Admiral,”  which  was  formerly  charged  with  all  naval  matters.  The 
First  Lord  Commissioner  is  a member  of  the  Cabinet,  and  dispenser 
of  patronage,  and,  with  his  associates,  goes  out  with  the  Premier. 

The  effective  strength  of  the  Navy  in  February  1,  1809,  was: 


Classes  of  Ships. 

Steam. 

AFLOAT.  Bl'U.  PINQ. 
Iron.  Wood.  Iron. 

Sailing. 

AFLOAT. 

Total. 

Armor-plated  ships,  1st  Class, 

..  1 - 

1 

3 

•'  “ 2nd  ••  

..3  - 

3 

6 

44  44  3d  “ 

..5  4 

- 

9 

“ “ 4 til  “ 

..3  5 

_ 

8 

“ “ 6th  “ 

..4  - 

_ 

4 

•<  « 6th  “ 

- 2 

- 

2 

44  “ Sloops  and  gun-bouts,  . 

. 3 2 

- 

5 

41  “ Special,  with  turrets,.. 

..  5 I 

5 

a 

41  41  Floating  batteries, .... 

..  3 1 

27  15 

9 

1 

5 

Total  iron  clads. 

. 42 

9 

i 

62 

Ships  of  the  lino  (screw), 

. 43 

2 

2 

47 

Frigates  (screw), 

. 29 

- 

- 

29 

Frigates  (paddle), 

3 

- 

1 

4 

Block  ships  (screw), 

i 

- 

2 

3 

Corvettes  (screw), 

. 24 

- 

- 

24 

Sloops  (screw), 

. 33 

- 

1 

34 

“ (paddle), 

. 7 

- 

1 

8 

Small  vessels  (paddle), 

8 

— 

— 

8 

Dispatch  vessels  (paddle), 

. 4 

- 

- 

4 

Gun  vessels  (screw  aud  double  screw), . . . 

. 50 

1 

— 

51 

Gun-boats  (syrew), 

. 63 

1 

9 

68 

Tenders,  tugs,  Ac.  (screw), 

. u 

- 

- 

14 

“ 44  “ (paddle), 

. 38 

- 

- 

38 

Mortar  ships  (screw), 

. — 

- 

2 

2 

Troop  and  store  ships  (screw) 

. 11 

- 

- 

a 

44  “ (paddleX 

1 

— 

— 

1 

Transports  for  India  reliefs  (screwX 

5 

- 

- 

5 

Yachts  (paddleX 

4 

i 

— 

i 

Total  screw 

44  paddle, 

. 310 

14 

— 

324 

. 65 

1 

66 

Grand  total, 

..  375 

16 

18 
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Not  included  in  the  above  list  are  several  ships  for  the  defense  of 
the  colonies.  The  total  naval  force,  August  30,  1870,  was: 

In  Commission — 238  ships,  of  57,205  horse-power,  1,984  guns 
and  314,449  tonnage.  In  Reserve,  dr.,  318  ships,  64,286  horse- 
power, 3,610  guns,  and  318,845  tonnage.  The  total  number  of 
officers,  seamen,  boys  and  marines,  in  1870-71,  was  55,430,  besides 
4,300  in  the  coast-guard  and  1,270  in  the  Indian  service.  Among 
the  officers  were  1 43  flag  officers ; 29  superintending  dockyards, 
a fid  3,193  other  commissioned  officers  on  service. 
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IH.  MERCANTILE  MARINE. 

The  Mercantile  Marine  of  the  United  Kingdom  in  nnmber  of 
vessels,  their  registered  tonnage,  and  men  employed,  together  with 
the  value  of  property  and  number  of  passengers  transported  in 
them,  exceeds  that  of  any  other  country.  The  total  number  of 
vessels  in  tho  home  and  foreign  trade,  registered  in  1869,  was 
21,881,  with  a tonnage  of  5,575,303,  employing  202,477  men, 
and  freighted  with  imports  and  exports  to  the  total  value  of 
532,475,260/. 

All  matters  relating  to  merchant  ships  and  seamen,  and  the  mer- 
cantile marine  generally,  are  committed  to  the  general  superintend- 
ence of  the  Board  of  Trade,  which,  as  constituted  in  1780,  is  com- 
posed of  certain  high  officers,  (members  of  the  Privy  Council),  and 
its  President  is  a Cabinet  officer.  To  this  Board  nil  consular  offi- 
cers, all  officers  of  customs  abroad,  and  all  local  marine  boards  and 
shipping  masters  must  make  reports  in  matter  and  form  ns  required. 
Inspectors,  duly  appointed  by  this  Board,  may  visit  any  ship,  ex- 
amine any  registry,  machinery,  boats,  equipments,  Ac.,  to  ascertain 
if  they  are  conformable  to  law.  In  every  seaport  a Shipping  Mas- 
ter is  appointed  by  the  Local  Marine  Board,  who  must  keep  register 
of  names  and  character  of  seamen,  facilitate  their  engagement  and 
discharge,  as  well  as  the  apprenticeship  of  boys  to  sea-service.  The 
Local  Board  must  provide  for  the  examination  of  persons  who 
intend  to  become  masters  or  mates  according  to  rules  laid  down 
by  the  Board  of  Trade.  And  to  such  as  pass  a satisfactory  exami- 
nation as  to  sobriety,  experience,  ability,  and  general  good  conduct 
on  board  ship,  shall  be  given  a certificate  of  competency ; and  to 
those  who  have  served  as  masters  or  mates,  under  certain  conditions, 
a certificate  of  service  with  specifications  must  be  given.  Shipping 
Masters  must  assist,  when  applied  to  by  parents  or  guardians,  or 
masters  of  ships,  in  apprenticing  boys  to  tho  sea-servicc.  No  per- 
son can  be  employed  as  master  or  mate,  who  docs  not  hold  a certif- 
icate of  competency,  and  under  certain  conditions,  of  service.  Op- 
portunities of  preparing  for  these  examinations  are  now  provided 
in  all  the  large  seaports,  in  Navigation  Schools;  and  the  Govern- 
ment, through  the  Department  of  Science  and  Arts,  encourages  the 
study  of  astronomy,  navigation,  steam  and  steam  machinery,  and 
other  branches,  which  are  serviceable  to  officers  in  command  of 
vessels,  whether  propelled  by  sails  or  engines,  by  making  appropri- 
ations of  money  to  schools  according  to  the  number  of  pupils 
who  pass  satisfactory  examinations  in  these  studies. 


Digitized  by  Google 


ENGLAND. 


525 


MILITARY  EDUCATION. 

The  following  account  of  the  institutions  for  military  education  in  England 
Is  abridged  from  an  article  in  BUickxcood't  Magazine  for  November,  1858  : 

There  exist  in  this  country  three  military  seminaries — the  Royal  Mili- 
tary Academy  at  Woolwich,  where  youths  are  educated  for  service  in  the 
Artillery  and  Engineers ; the  Royal  Military  College  at  Sandhurst,  where 
cadets  are  prepared  for  the  Infantry  and  Cavalry  ; and  the  Honorable  East 
India  Company’s  Military  School  at  Addiscombe,  which  educates  simulta- 
neously for  the  Artillery,  Engiueere,  and  Infantry  services  of  the  three 
Presidencies.  Supplementary  to  these  are  the  School  of  Practical  Instruction 
at  Chatham,  where  passed  cadets  from  Woolwich  and  Addiscombe  learn 
practical  engineering  ; and  the  senior  department  at  Sandhurst,  supposed  to 
be  a Stntf  school,  into  which  officers  of  infantry  and  cavalry  are,  under  cer- 
tain restrictions,  admitted. 

I.  The  Military  Academy  at  Woolwich  came  into  existence  in  the  year 
1741.  It  was  created  by  George  II.,  to  supply  a want  under  which  the  English 
army  then  suffered,  by  giving  some  instructions  in  matters  connected  with 
their  respective  arts  to  officers  and  men  who  served  in  the  Artillery  and  in 
the  Engineers.  Its  beginnings  were  of  the  humblest  imaginable  order.  A 
single  room  in  a house  at  Woolwich,  where  the  Board  of  Ordnance  used 
occasionally  to  assemble,  was  set  apart  by  Government  as  a hall  of  study  ; 
and  two  masters  were  appointed  to  give  lectures  by  rotation,  during  four 
consecutive  hours,  in  three  days  of  every  week.  At  first  only  the  officers 
of  the  single  battalion  composing  the  English  Artillery  and  of  the  corps  of 
Engineers  were  required  to  attend.  By  and  by  the  room  was  thrown  open 
to  the  non  commissioned  officers  and  privates  also,  and  eventually  the 
cadets,  of  whom  five  were  supposed  to  be  on  the  strength  of  each  company 
of  Artillery,  repaired  thither  in  like  manner.  But  the  cadets  being  the  sons 
of  the  officers  of  the  corps,  as  they  neither  dressed  in  uniform,  nor  were 
under  any  military  control,  pro  veil  very  difficult  to  manage  ; and  the  dif- 
ficulty led  to  a great  change  as  well  in  their  condition  os  in  that  of  the 
Academy  itself. 

In  the  year  1744  the  cadets  were,  for  the  first  time,  clothed  in  uniform, 
and  collected  into  a distinct  company.  Two  officers,  with  a drum-major, 
undertook  the  management  of  them  ; and  the  arrangement  worked,  or  was 
supposed  to  work,  so  satisfactorily,  that  by  little  and  little,  as  the  regiment 
enlarged  itself,  the  numbers  composing  the  Cadet  Company  were  increased 
also.  In  1782  they  had  grown  from  twenty  to  sixty  ; in  1798  to  a hundred  ; 
after  which  steps  were  taken  to  lodge  and  board,  as  well  as  to  educate  and 
drill  them,  apart  from  the  residences  of  their  fathers.  Hence,  after  trying 
for  a while  to  accommodate  some  in  a separate  barrack,  while  others  were 
billeted  on  private  persons  at  a payment  of  2s.  a day  per  head,  the  pile 
which  now  attracts  the  attention  of  the  passer-by  on  Woolwich  Common 
was  erected.  And  by  the  addition  of  a lieutenant-governor,  and  a whole 
host  of  officers  and  professors,  it  grew  into  the  sort  of  establishment  which 
is  familiar  to  most  of  us.  In  1806  the  staff  of  officers  and  teachers  appointed 
to  the  Cadet  Company  consisted  of— 

1.  Lieutenant-Governor;  2.  Inspector;  8.  Professor  of  Mathematics;  4.  Professor  of 
Fortification;  6.  Mathematical  Master;  6.  Arithmetical  do. ; 7.  Frenrfc  do.;  8.  Fortification 
do. ; V.  Landscape-drawing  do. ; 10.  Fieure-d rawing  do. ; 11.  Second  French  do. ; 12.  Fencing 
do.;  18.  Dancing  do.;  14.  First  Modeller;  15.  Second  do. ; 16.  Cleric. 

In  1829  the  fencing  and  dancing  masters  were  discontinued,  and  a 
chemical  lecturer  appointed.  In  1886  three  new  masters  were  added  ; and 
in  1857  the  staff  stood  thus  : 

Military. — A Governor ; one  Second  Captain,  commanding;  one  do.  for  Practical  Class ; 
four  Flrst-Lleutcnants ; one  Quartermaster ; one  Staff-Sergeant ; seven  Drill-Sergeants; 
one  Paymaster’s  Clerk  ; one  Assistant  do. ; Servants. 

Oieil  or  Mutational.— A Chaplain  ; Inspector— a Lieut. -Colonel  of  Artillery ; Assistant 
do.— Major,  R.  E. ; Professor  of  Fortification— LleuL-CoL  R.  E.;  two  Assistants— Second 
Captains;  Professor  of  Mathematics ; seven  Mathematical  Masters;  Master  of  Descriptive 
Geometry  ; Master  for  Geometrical  Drawing : Drawing-Master  for  Landscape  ; Second  do. ; 
Master  for  Military  Plan-Drawing— Brevet-. Major,  R.  A. : Instructor  in  Surveying  and  Field 
Worka — Captain,  K.E.;  Assistant  do. — Captain,  R.  A.;  Instructor  in  Practical  Artillery— 
Second  Captain,  K.  A. ; Assistant  do.— Second  Captain,  E.  A. ; four  French  Masters ; four 
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German  do. ; Maator  for  Iliatory  and  Geography;  Lceturer  in  Chemistry;  Assistant  to  do.; 
Lecturer  In  Geology  and  Mineralogy;  Lecturer  In  Practical  Mechanic*,  Machinery,  and 
Metallurgy ; Lecturer  In  Astronomy  and  Natural  Philosophy ; Clerk ; First  Aaslatant  do.— 
a Hergeant;  Second  do.— Bombardier ; one  Drill-Sergeant—  Practical  Class;  Modeller, 
Modelling  Smith,  Servants,  Ac. 

Admittance  to  the  Academy  was.  till  very  lately,  obtained  only  on  the 
nomination  of  the  Master- General  of  the  Ordnance.  There  was  a prelim- 
inary examination,  it  is  true  ; but  this  all  except  the  dullest  might  calculate 
on  passing,  and  the  ages  of  entrance  ranged  between  fourteen  and  sixteen. 
In  1835  the  minimum  age  was  raised  to  fifteen,  the  maximum  to  seventeen  ; 
while  candidates  were  called  up  to  compete  for  admission  in  the  proportion 
of  four  youths  for  every  three  vacancies.  The  arrangement  did  not  avail 
to  produce  any  radical  change  in  the  spirit  of  the  institution.  The  prelim- 
inary examination  still  proved  to  be  a *'  pass,"  and  no  more  ; and  so  it  con- 
tinued till  those  political  views  obtained  the  ascendant  which  abolished 
altogether  the  office  of  Master-General  and  Board  of  Ordinance,  and  gave  us 
in  their  place  a Secretary  of  State  for  the  War  Department. 

Occasions  had  arisen,  even  under  the  old  regime,  when  young  men  were 
permitted  to  enter  the  service  of  the  Artillery  under  what  may  be  called 
exceptional  conditions.  During  the  pressure  of  the  great  war  of  the  French 
Revolution,  the  demand  for  officers  became  at  one  time  so  urgent,  that  it 
was  found  necessary  to  dispense  with  a regular  academical  education,  and 
to  give  commissions  to  candidates  who  were  pronounced  by  competent 
examiners  sufficiently  conversant  with  mathematics  and  physical  science  to 
enter  upon  the  practical  duties  of  their  profession.  Lord  Panmure,  taking 
advantage  of  the  precedent  thus  furnished,  threw  open  Artillery  commis- 
sions in  1855,  and  has  continued  ever  since  to  treat  admission  into  the 
Royal  Military  Academy  as  a prize  for  which  the  youth  of  the  United  King- 
dom may  freely  compete. 

The  subjects  of  study  to  be  pursued  in  the  Royal  Military  Academy  at 
Woolwich,  not  less  than  the  mode  of  dealing  with  them,  and  the  text-books 
to  he  used,  have  hitherto  been  prescriWd  to  the  most  minute  particular  by 
regulation.  They  embrace  Mathematics,  Fortification,  Descriptive  Geom- 
etry, French,  German,  Plau-Drawing,  Geometrical  Drawing,  Landscapo 
Drawing,  History  and  Geography  ; to  which,  during  his  continuance  in 
what  arc  allied  the  " theoretical  classes,"  the  attention  of  the  cadet  is  con- 
fined. When  he  enters  the  " practical  class,"  the  student  is  instructed,  over 
and  above,  in  Practical  Artillery,  Surveying  and  Field-Works,  and  attends 
lectures  in  Astronomy,  Chemistry,  Geology,  and  Mineralogy.  As  many  as 
five  years  may  l»e  spent  by  a young  man  in  going  over  this  course — viz  , four 
years  in  the  "theoretical,"  and  one  year  in  the  "practical"  class — though 
the  average  period  of  actual  residence  does  not  appear  to  exceed  two  years 
and  a half  or  three  years.  There  are  perhwlical  examinations  at  the  end  of 
every  half-year,  the  second  of  which,  by  its  results,  determines  whether  the 
young  man  shall  be  allowed  to  go  on  to  a commission,  or  be  removed  from 
the  Academy. 

The  moral  tone  of  this  military  college  has  never,  we  regret  to  say.  Wen 
of  a very  high  order.  Excellent  men  have  been  at  the  head  of  it,  and  the 
ability  of  the  professors  and  teachers  appointed  to  instruct  admits  of  no 
question.  Yet  few  right-minded  officers  look  back  upon  the  years  spent  in 
the  owlet  barrackfe  except  with  disgust.  It  is  not  very  difficult  to  account 
for  the  circumstance.  Long  after  Continental  nations  had  seen  the  absur- 
dity of  pressing  upon  boys  the  sort  of  training  which  Wlongs  to  men,  we 
refused  to  be  guided  by  their  experience,  and  persisted,  both  at  Woolwich 
and  elsewhere,  in  our  endeavor  to  accomplish  an  impossibility.  “ Boys  of 
fourteen,  fifteen,  and  sixteen,"  says  a very  high  authority  on  this  subject, 
“ require  much  personal  supervision  in  order  to  form  their  characters,  which 
young  officers,  very  often  appoiuted  without  any  sufficient  knowledge  of 
their  tempers  and  habits,  cannot  be  expected  to  bestow.  Such  officers  may 
indeed  be  able  to  superintend  drill,  but  not  moral  training.  Rarely  do  they 
draw  the  cadets  towards  them,  and  become  their  advisers  ; more  frequently 
repel  them  by  a harsh  dictatorial  manner,  the  cadet  being  in  their  eyes  a 
soldier.  There  has  Wen  also,  during  all  the  time  I have  known  the 
Academy,  great  inconsistency  in  treating  the  cadets.  Honor  is  constantly 
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talked  of,  and  yet  doubts  as  to  their  truthfulness  are  not  unfreqnently 
expressed.  I have  heard  even  the  lie  given  in  rough  and  emphatic  terms. 
Confidence  is  professedly  placed,  and  yet  offences  are  found  out  in  a way 
that  show*  that  no  confidence  existed.  Hence  a contest  arises  between  the 
officer  and  cadet,  and  the  latter  becomes  tricky  and  disingenuous." 

In  these  emphatic  words  Colonel  Portlock  has  struck  at  the  root  of  most 
of  the  evil  which  luis  long  been  felt,  and  heretofore  combated  without  success, 
in  the  Royal  Military  Academy  at  Woolwich.  Whatever  is  wanting  in  the 
morale  of  that  establishment,  it  owes  to  the  original  sin  of  its  constitution. 
We  know  how  to  deal  with  boys  so  long  as  we  recognise  their  boyhood,  even 
while  appealing  to  the  point  of  honor  among  them.  But  we  no  sooner 
dress  them  up  in  uniform,  and  affect  to  treat  them  us  soldiers,  than  we  lose 
all  moral  control  over  them.  They  smoke,  drink,  swear,  and  fall  into  other 
vices,  not  because  they  are  overcome  by  any  irresistible  temptation,  but 
because  they  look  upon  such  acts  as  tokens  of  manhood.  And  the  corporals, 
who  report  readily  enough  for  insubordination,  and  the  officers,  who  punish 
for  what  they  call  military  offences,  take  little  heed  of  worse  things  ; partly 
because,  in  a military  point  of  view,  they  are  scarcely  criminal ; partly 
because,  not  being  regarded  as  such,  they  arc  seldom  brought  under  the 
notice  of  the  superior  authorities.  How  a seminary  so  conducted  and  so 
managed  should  have  given  to  the  Artillery  and  Engineers  a body  of  officers 
distinguished,  as  those  of  both  arms  unquestionably  are  for  talent,  intelli- 
gence, and  gentlemanly  bearing,  would  be  inexplicable,  were  not  the  fact 
well  known,  that  one  of  the  first  lessons  taught  to  the  young  lieutenant, 
after  quitting  the  Academy,  is  to  throw  off  the  habits  which  he  had  con- 
tracted there,  aud  to  adopt  the  high  moral  tone  and  excellent  habits  of  his 
regiment. 

It  was  partly  with  a view  to  provide  a palliative  for  this  admitted  evil, 
partly  to  encourage  in  our  young  Artillery  officers  the  habit  of  sustained 
study,  that  they  were  required,  by  a recent  regulation,  " to  place  themselves 
under  the  orders  of  a director  of  studies  for  half  a year  after  obtaining  their 
commissions.  Meanwhile  cadets  who  are  Appointed  to  the  Engineers  pro- 
ceed to  the  training  school  for  that  arm  at  Chatham  ; where  they  go  through 
a somewhat  careful  course  of  surveying,  and  are  instructed  less  elaborately 
in  architecture,  civil  os  well  as  militaiy,  and  in  mining,  sapping,  pontoon- 
ing,  and  so  forth.  According  to  the  report  of  the  Commissioners,  it  docs 
not  appear  that  they  reach  their  new  field  of  instruction  over  and  above 
well  prepared  to  make  the  most  of  it.  Indeed,  the  whole  of  the  Woolwich 
system  is  by  these  gentlemen  condemned  in  terms  os  decided  as  is  consistent 
with  good  breeding. 

II.  It  was  not  till  the  year  1804  that  the  propriety  of  training  young  men 
in  ever  so  slight  a degree  for  the  service  of  the  infantry  and  cavalry,  seems  to 
have  occurred  to  any  statesman  or  soldier  in  this  country.  Appointment* 
to  both  arms  took  place  for  a time  by  purchase  only,  and  by  and  by,  when 
the  numbers  of  the  rank  and  file  increased,  through  the  weight  of  influence, 
personal,  political,  or  social.  Moreover,  when  the  pressure  of  the  great 
war  was  at  its  height,  a third  door  of  entrance  to  military  rank  was  opened, 
and  ensigncics  and  captaincies,  and  even  lieutenant-colonelcies,  became  the 
prize  of  private  gentlemen  who  were  able  to  bring  certain  fixed  contingents 
of  able-bodied  men  under  the  royal  standard.  So  far  as  the  candidates  for 
commissions  themselves  were  concerned,  however,  the  same  even-handed 
justice  was  meted  out  to  all.  Nobody  took  the  trouble  to  inquire  whether 
the  candidates  were  qualified  morally,  intellectually,  or  physically.  He 
might  be  a pimp  and  blockhead,  or  lame,  or  deaf,  or  blind  ; but  so  long  a* 
his  patron  had  the  car  of  the  Government,  or  the  men  whom  he  brought 
with  him  were  able  to  pass  muster,  his  commission,  whatever  it  might  be, 
was  secure. 

The  Military  College  at  Sandhurst  consisted  at  first,  as  it  still  consists,  of  * 
two  departments — one.  called  the  Junior  Department,  for  cadets— the  other, 
the  Senior  Department,  for  officers  desirous  of  qualifying  for  the  Staff.  Bui 
it  had,  in  its  original  constitution,  this  marked  advantage  over  the  arrange- 
ment which  has  since  been  effected,  that  whereas  now  cadet*  and  officers 
occupy  portions  of  the  same  range  of  buildings,  and  come  under  the  instruc- 
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tion  of  the  game  professors,  they  were,  in  1804  placed,  the  one  at  Marlow, 
the  other  at  Highwickam — each  class  of  students  having  its  own  teachers, 
though  both  were  subject  to  the  control  and  management  of  the  same 
military  administration. 

As  first  constituted,  the  junior  department  afforded  both  an  asylum  and 
a place  of  education  for  the  sons  of  officers  exclusively.  Youths  once 
admitted  ceased  to  be  a burden  to  their  friends,  except  for  the  necessary 
expenses  of  travelling ; they  were  housed,  clothed,  and  educated  at  the 
public  expense.  But  no  sooner  was  the  great  war  ended  than  Parliament 
began  to  slacken  in  its  gratitude  to  the  army,  and  by  little  and  little  the 
grants  for  military  education  fell  off,  till  in  the  end  they  ceased  altogether. 

As  a necessary  consequence,  the  numbers  of  persons  seeking  education  at 
the  Military  College  fell  off  in  like  manner.  And  now  the  junior  depart- 
ment exhibits  a muster-roll  of  180  cadets  only,  while  the  strength  of  the 
senior  department  has  dwindled  to  nine  individuals.  To  lie  sure,  other 
causes  than  the  withdrawal  of  public  support  from  the  institution  have 
operated  to  produce  this  latter  result.  Whatever  it  might  have  l»et*n  forty 
years  ago,  the  senior  department  at  Sandhurst  is  certainly  no  Staff  school 
now.  Indeed,  the  only  science  effectively  taught  there  seems  to  be  math- 
ematics; and  it  is  a curious  fact,  that  though  the  army  abounds  with 
officers  who  have  passed  through  that  school,  and  taken  high  honors,  the 
instances  are  rare  in  which  Staff  appointments  have  fallen  to  the  lot  of  any 
of  them. 

Lad*  are  admitted  into  the  junior  department  at  Sandhurst  between  tho 
ages  of  thirteen  and  fifteen.  The  preliminary  examination  is  of  the  most 
trivial  kind,  and  the  instruction  communicated  is,  for  half  the  course,  that 
of  a common  school  not  of  the  highest  order.  No  doubt  each  youth  may, 
if  he  be  disposed,  master  more  than  the  elements  of  a good  deal  of  science  ; 
for  over  and  above  physical  geography  and  history,  instruction  is  given  in 
practical  astronomy,  dynamics,  and  statics,  practical  mechanics,  co-ordinate 
geometry,  the  differential  and  integral  calculus,  trigonometry  and  mensu- 
ration, Euclid’s  Geometry,  attack  and  defence  of  fortresses,  practical  field* 
fortification,  course  of  military  surveying,  the  Latin,  French,  and  German 
languages.  Unfortunately,  however,  there  is  no  compulsion  to  study,  nor 
any  inducement,  unless  the  youth  aspire  to  wiu  for  himself  a commission  ' 
without  purchase. 

III.  The  Hon.  East  India  Company’s  College  at  Addiscombe  approaches 
nearer  in  its  constitution  and  objects  to  what  a military  school  ought  to  be, 
than  any  other  of  which  we  can  boast  iu  this  country.  It  came  into  existence 
in  1818,  previously  to  which  date  the  Directors  were  in  the  lmbit  of  sending 
to  Woolwich,  for  instruction,  youths  to  whom  they  had  given  cadetships  in 
the  Company's  Artillery  and  Engineers.  When  first  founded,  it  was  in- 
tended as  a place  of  training  exclusively  for  these  young  gentlemen  ; but 
the  benefits  derived  from  it  became  so  obvious  and  so  great  that  the  Court 
of  Directors  gradually  enlarged  its  views,  and  now  young  men  are  educated 
at  Addiscombe  not  only  for  the  Company’s  Artillery  and  Engineers,  but  for 
their  infantry  also.  And  herein  it  is  that  the  Directors  have  mixed  up  evil 
with  good.  They  consider  an  Engineer  cadetship  as  their  great  prize,  and 
next  to  that  a cadetship  of  Artillery ; and  they  select  for  these  appoint- 
ments, not  the  youths  who  may  have  exhibited  special  talents  for  either 
arm,  but  the  best  men,  or  the  men  reported  as  generally  best,  of  their 
batch.  The  consequence  is,  that  to  the  infantry— for  good  service  in  which 
talent  is  as  much  required  as  for  cither  the  Artillery  or  Engineers — the  idlers 
of  the  College  are  appointed,  while  many  a clever  lad,  who  would  have  shone 
as  an  infantry  officer,  becomes  an  indifferent  engineer  or  gunner,  simply 
because  he  has  been  posted  to  an  arm  for  the  practical  operation  of  which 
he  has  no  genius. 

In  all  other  respects  the  Military  School  at  Addiscombe  may  be  fairly  said 
to  surpass  both  Woolwich  and  Sandhurst.  In  the  first  place,  youths  enter 
there  almost  invariably  at  a more  mature  age.  Though  eligible  for  admis- 
sion after  completing  their  fifteenth  year,  they  seldom,  if  ever,  come  up  for 
examination  till  after  they  have  turned  seventeen.  In  the  next  place,  the 
entrance  examination  is  more  severe  than  either  at  Woolwich  or  Sandhurst  * 
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And  in  the  third  and  last  place  - and  thin  is  the  most  important  condition  of  • 
the  whole— cadet*  must  complete  their  course  ait  Addiscombe  in  two  years, 
unless  for  special  reasoiit*,  such  as  sickness,  they  be  allowed  to  prolong  their 
stay  one  halt  year  more.  Now.  lads  may  linger  on  at  Woolwich  four,  auid 
even  live  years,  gaining  this  remarkable  advantage  from  their  stupidity, 
that  when  forced  to  compete  at  lost  for  choice  between  Artillery  and  Engi- 
neers, they  compute  with  youths  who  may  have  haul  but  two  years'  training. 
And  ait  Sandhurst,  the  couise  which  nominally  covers  four  years,  may.  if 
the  youth  have  interest  ait  beau Iquur teas,  be  completed,  as  fair  as  his  appoint- 
ment to  ai  commission  completes  it.  in  four  months. 

The  gene  nil  education  given  at  Addiscombe  is  certainly  not  inferior  to 
that  which  the  caulets  receive  either  at  Woolwich  or  at  Sandhurst.  It  em- 
braces. indeed,  almost  entirely  the  saune  subjects  which  are  set  down  in  the 
curriculum  of  the  others — including  lectures  in  geology,  chemistry,  and 
artillery.  Bait  it  nndeniaihly  falls  short  in  specialties  Hence,  after  com- 
pleting his  course  at  Addiscombe,  the  ComiNiny's  caw  let  intended  for  the 
Engineers  pmceeds  to  Chatham,  where,  side  by  side  with  young  men  from 
Woolwich,  lie  receives  pnictical  instruction  in  his  art.  For  the  Artillery 
cadet,  on  the  other  hand,  there  is  no  practical  school.  Like  his  comrade 
intended  for  the  service  of  the  Infantry,  he  proceeds  at  once  from  Addis- 
comU:  to  India,  and  learns  there  how  to  turn  to  uccount  the  theoretical 
lessons  which  have  been  communicated  to  him  at  home. 

Another  distinction  deserves  to  be  noted  between  the  constitution  of  the 
school  of  Addiscombe,  and  thut  as  well  of  the  Iloyal  Military  College  as  of 
the  It  >\'ul  Military  Academy  : Though  all  alike  put  from  them  the  eleemo- 
synary element,  at  Addiscombe  alone  is  strict  impartiality  in  the  matter  of 
payments  obiter veil.  The  youth  who  enters  there,  whether  he  lie  the  son 
of  an  earl  or  of  a subaltern's  widow,  must  be  provided  with  his  £100  a year, 
besides  about  £26  more  to  cover  the  cost  of  books,  instruments,  and  uni- 
forms. Both  ait  Woolwich  and  Sandhurst  there  is  u graduated  scale,  which 
exacts  more  from  a general  officer  than  from  a subaltern,  and  more  from  a 
civilian  than  from  either.  The  orphun  of  an  officer  dying  in  poor  circum- 
stances is  admitted  into  Woolwich  on  payment  of  £20  a year.  He  pays  for 
similar  privileges  at  Sandhurst  £40.  The  son  of  a gentleman  in  civil  life 
pays  in  both  coses  £126,  a sura  more  than  necessary  to  cover  the  expenses 
of  his  own  board  and  education,  but  which  is  exacted  in  order  that  there 
may  be  a surplus  out  of  which  the  deficiencies  occasioned  by  the  payments 
of  the  sons  of  officers  shall  be  made  good. 

Most  important  changes  in  the  system  of  Military  Education  in 
England  have  been  introduced  since  1855,  by  Lord  Panmure  and 
*the  Council  of  Military  Education,  inaugurated  under  his  auspices. 

1.  Admission  to  the  various  Military  Schools  is  now  gained  by 
open  competitive  examination. 

2.  The  order  and  method  of  studies,  and  all  examinations  for 
promotion,  are  governed  by  an  independent  Board  of  competent 
officers,  and  men  of  service,  called  the  Council  of  Military  Education. 

3.  The  amount  and  order  of  studies  in  each  school  are  minutely 
arranged,  and  each  Professor  is  kept  to  the  prescribed  course  by  the 
supervision  of  a Master  of  Studies. 

4.  The  development  of  the  Staff  School  has  given  completeness 
to  the  system. 

34 
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III.  FRENCH  VIEW  OF  ENGLISH  MILITARY  SCHOOLS. 

M.  Alphonse  Eaquiros,  in  the  Revue  des  Deux  Monde*  of  Septem- 
ber I860,  contributes  two  articles  on  the  military  schools  and  institu- 
tions of  England,  from  which  we  make  a few  extracts : 

THE  MILITARY  SPIRIT  AND  PREPARATION  OF  ENGLAND. 

On  what  foundation  is  tho  assertion  based  that  England  is  only  a first-class 
naval  power?  Although  never  numerous,  have  not  the  English  soldiers  sufficed 
for  all  the  great  eventualities  of  history  ? Has  not  the  weight  of  their  arms  been 
felt  for  centuries  past  in  the  balance  in  which  ore  weighed  tho  destinies  of  tho 
Continent?  Each  time  that  it  was  necessary  to  conquer,  havo  they  not  con- 
quered? I will  not  awaken  irritating  recollections.  I will  not  mention  the 
name  of  a great  battle  so  painful  to  our  national  self-love ; it  will  suffice  to  re- 
call the  fact,  that  recently,  England,  with  a handful  of  men,  has  reconquered 
India.  Instead  of  denying  history,  it  were  better  to  ask  by  what  links  tho 
British  character  is  connec  ted  with  tho  group  of  martial  nations.  The  English- 
man is  not  warlike  from  inclination ; ho  does  not  love  war  for  war’s  sake,  or 
maintain  an  army  for  tho  ruinous  pleasure  of  seeing  bayonets  glitter  and  ban- 
ners flaunt.  He  has  an  army  to  defend  his  territory,  his  commerce,  the  im- 
mense net-work  of  his  external  relations  and  possessions.  Experience  has 
more  than  once  shown  him  the  necessity  of  placing  the  pride  of  riches  under  tho 
protection  of  courage.  The  Englishman  has  less  enthusiasm  than  coolness. 
Immovable  when  attacked,  he  feels  that  the  responsibility  of  tho  labor  which 
has  made  England  an  opulent  nation  rests  upon  Ins  amis.  The  military  clement, 
therefore,  presents  in  Great  Britain  peculiar  and  interesting  features.  And  then, 
quito  recently,  besides  the  regular  army,  a new  independent  army  has  arisen. 
Yesterday,  it  existed  but  as  a project;  to-day,  it  fills  the  towns  with  the  blast 
of  it*  clarions,  passes  review  in  Hydo  Park  and  Holyrood,  and  covers  the  plains 
with  the  smoko  of  its  skirmishers.  I speak  of  the  volunteers,  or  riflemen.  We 
must  investigate  the  origin  of  this  movement,  and  the  influence  it  has  already 
exercised  on  English  habits ; but  before  busying  ourselves  with  tho  army  and 
volunteers,  it  will  bo  well  to  study  the  military  schools  and  arsenals. 

REFORMS  IN  MILITARY  EDUCATION  AND  PROMOTION  IN  1856. 

The  delay  and  disasters  of  tho  operations  before  Sebastopol  aroused  the  atten- 
tion of  the  press. and  the  people  to  the  manner  in  which  officers  for  the  army 
were  trained,  appointed,  and  promoted.  The  Government  was  aroused  by  the 
emotions  of  the  country,  and  in  1856,  a commission  was  appointed  by  Lord 
Panmuro,  Secretary  of  War,  to  reorganize  tho  education  of  tho  officers.  That 
‘commission  visited  the  different  military  schools  of  Great  Britain,  visited  similar 
institutions  in  France,  Prussia,  Austria,  and  Sardinia,  and  collected  all  docu- 
ments of  a nature  to  enlighten  it  researches.  Its  report  is  a monument  of 
scienco,  and  art,  and  impartiality.  The  authors  of  that  investigation,  Col.  Yol 
land,  Col.  Mythe,  and  Mr.  Lake,  of  tho  Oxford  University,  pointed  out  what  ro 
form  ought  to  be  made  in  the  English  system  to  raise  the  establishment  of  mil 
itary  education  to  tho  level  of  the  inevitable  progress  claimed  by  the  present 
age.  They  recommended  a Council  of  Military  Education,  which,  placed  beyond 
and  above  the  educating  body,  should  direct  the  studies  of  the  young  men  des* 
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tincd  for  the  army.  From  those  various  influences — the  pressure  of  public 
opinion,  the  commission  appointed  in  1856  by  the  Government,  and  especially 
the  Council  of  Military  Education,  arose  those  happy  changes,  which  we  shall  en- 
deavor to  point  out  in  the  military  institutions  of  Great  Britain. 

ROYAL  MILITARY  ACADEMY  AT  WOOLWICH. 

Before  1855,  the  candidates  were  named  by  the  master-general  of  ordnanre; 
and  although  there  was  an  entrance  examination,  the  requisitions  were  very 
elementary,  and  no  youth,  influentially  connected  or  recommended,  was  rejected. 
The  results,  although  the  institution  furnished  some  good  engineers  and  artillery 
officers  to  the  English  army,  were  not  satisfactory.  Since  1855,  the  system  of 
appointment  and  instruction  has  been  re-organized.  Appointment  on  nomination 
has  given  place  to  open  competition.  A ministerial  circular  made  an  appeal  to 
all  candidates  desirous  of  entering  the  academy  without  distinction  of  class,  or 
party.  Public  examinations,  thrown  open  to  the  youth  of  England,  with  inde- 
pendent examinations,  succeeded  the  private  examinations  within  the  collegu 
walls.  The  axe  was  bud  at  the  tree  of  privilege,  and  personal  merit  was  sub- 
stituted in  its  place. 

The  entrance  examinations  take  place  twice  a year,  at  Chelsea  Hospital — tho 
home  of  disabled  soldiers,  and  the  school  of  orphan  soldiers'  children — in  a 
Urge  hall  hung  with  the  captured  trophies  and  battle  flags  of  different  nations. 
The  programme  embraces  mathematics,  simple  and  practical ; history,  geogra- 
phy. and  English  literature;  the  Greek  and  Latin  classics;  the  French  language 
and  literature;  German,  chemistry,  and  physics;  mineralogy  and  geology; 
geometrical  and  landscape  drawing.  To  each  subject  a certain  numerical  vnlub 
is  assigned.  Each  candidate  is  limited  to  five  subjects,  including  mathematics, 
which  he  may  select  out  of  the  programme,  and  on  his  obtaining  an  aggregate 
as  well  as  relative  number  of  marks  depends  his  success.  The  results  aro 
made  public,  and  the  unsuccessful  candidates  aro  allowed  another  trial  to  fill 
succeeding  vacancies.  Then  examinations  exercise  an  indirect  but  elevating 
influence  upon  tho  schools  of  tho  country  which  send  forth  the  candidates.  Com- 
petition has  put  a check  upon  ignorance  and  mediocrity,  no  matter  how  well 
backed  by  social  and  political  influence. 

Another  reform,  not  less  important  than  that  of  competition,  or  the  system 
of  nominations,  was  that  order  of  the  minister  of  war,  lengthening  tho  age  far 
the  admission  of  candidates.  That  ago  was  fixed  between  16  and  20.  The  in- 
convenience of  submitting  young  men  too  soon  to  military  disciplino  lias  been 
recognized  with  great  wisdom  by  Gen.  Portlock.*  41  The  character  of  adolescents 
exacts,’'  he  says,  “a  more  delicate  cultivation  than  that  which  must  be  expected 
from  officers  imbued  with  tho  command  of  a military  school.  In  their  eyes,  no 
matter  how  young  ho  is,  tho  pupil  is  a soldier,  and  they  treat  him  almost  as  ono. 
Doubtless  they  excel  in  drilling  him  well ; but  do  they  possess  the  necessary 
qualities  and  experience  for  forming  tho  morals  of  youth?"  Another  conse- 
quence of  the  early  admissions  was  tho  introduction  of  a sort  of  confusion  and 
uncertainty  in  the  system  of  teaching.  Now,  a distinct  lino  is  drawn  between 
the  course  of  studies  which  precede  and  which  follow  admission  to  tho  academy. 
The  conclusion  was  como  to  that  a military  academy  formed  a sort  of  lino  of 
demarcation  in  life  between  a good  general  education  which  ends,  and  a profes- 
sional service  which  commences.  The  character,  mind,  manners  of  tho  candidate 

•The  Inspector  of  Studies  at  the  Academy,  now  member  of  the  Military  Board  of  Educatioo. 
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are  supposed  to  be  formed  according  to  the  usages  of  the  world ; he  has  readied 
that  ago  when  a man  knows  himself,  and  looks  out  for  a career. 

It  is  needless  to  dwell  on  the  course  of  Instruction,  which  is  now  nearly  the 
same  in  all  the  great  military  schools  of  Europe.  There  are  thirty-five  profes- 
sors, many  of  them  eminent  in  their  respective  deportments.  One  leading  ob- 
ject, both  of  instruction  and  discipline,  is  to  cultivate  the  habit  of  self-improve- 
ment and  self-government  Physical  sports  are  practiced  and  encouraged,  and 
the  cadets  frequently  chollongo  the  officers  of  the  garrisou  to  a match  of 
cricket. 

An  examination  takes  place  every  six  months,  in  which  the  progress  of  each 
cadet  is  ascertained  and  reported.  Those  who  pas*  through  the  series  in  good 
standing  are  promoted  to  a commission ; the  most  distinguished  to  the  engineer 
corps,  and  the  others  to  the  artillery.  The  appointment  of  these  young  officers 
gives  rise  to  an  interesting  ceremony.  The  Duke  of  Cambridge,  with  a numer- 
ous staff,  visits  Woolwich  Academy  twice  a year.  All  the  cadets  are  present 
in  review  in  front  of  the  monument  It  is  pleasing  to  see  how  admirably  they 
go  through  the  manoeuvres.  The  duke  then  enters  n hall  where  a viva  voce 
examination  takes  place  on  the  art  of  fortification.  This  over,  the  cadets  form 
in  square,  nnd  the  duke  then  advances  to  tho  table  where  the  prizes  arc  laid 
out  These  prizes  consist  of  a sword  of  honor,  telescopes,  mathematical  instru- 
ments, and  books.  The  President  of  tho  Council  of  Education  reads  out  the  names 
of  the  cadets  of  the  first  class  who  arc  to  receive  commissions  in  the  engineers 
and  artillery.  In  conclusion,  tho  Duke  of  Cambridge  addresses  some  parental 
words  to  tho  young  men  who  are  about  to  leave  the  academy  to  enter  the 
army.  Such  is  a brief  account  of  this  academical  festival,  to  which  tho  brilliancy 
of  the  uuiforms,  tho  rank  and  names  of  the  assistants,  the  happy  emotions  on 
the  faces  of  tho  young  men.  impress  a character  of  charm  and  solemnity. 

MILITARY  COLLEGE  AT  ADPISCOMBE. 

Addiscombo  was  formerly  tho  residence  of  tho  Earl  of  Liverpool,  but  was 
converted  into  a school  at  an  expense  of  $10,000,  by  tho  East  India  Company. 
Within  a few  years  it  has  passed  into  tho  hands  of  the  Government  One  of 
tho  first  acts  of  tho  Secretary  of  War  and  Council  of  Military  Education  was  to 
Inaugurate  a system  of  admission  (which  was  open  by  patronage  of  members  of 
the  company)  by  competitive  examination,  and  which  has  been  attended  with 
the  happiest  results.  After  passing  a year  at  Addiscombo,  the  cadets  enter  ac- 
cording to  merit  (ascertained  by  examination)  and  cither  enter  the  engineers, 
artillery,  or  line  service.  The  India  service  will  always  remain  distinct  nnd 
•ought  after ; that  life  of  adventures,  encampments  in  the  jungles,  tiger  hunts, 
the  attraction  of  struggles  against  man  and  nature,  the  duzzling  figures  of  a 
world  shining  in  the  east  through  the  fogs  of  Great  Britain,  all  this  responds  to 
one  feature  of  the  English  character,  tho  love  of  adventure. 

ROYAL  COLLEGE  OF  SANDHURST. 

Here  are  two  distinct  institutions — tho  college,  which  is  a preparatory  school 
for  infantry  and  cavalry  officers,  and  tho  senior  department,  or  staff  school  The 
scholars  of  the  last  department,  who  luive  already  gone  through  the  competitive 
examination,  aro  commissioned  officers ; they  have  even  gerved  a certain  num- 
ber of  years  in  the  army ; some  of  them  liavo  gone  through  tho  Crimean  war 
and  the  Indian  campaign.  In  1859,  one  of  those  officers  had  received  eighteen 
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or  nineteen  wounds,  which  had  deprived  him  of  one  of  his  eyes.  I was  sur- 
prised at  finding  among  them  candidates  for  staff  appointments  who  could  writo 
and  speak  French  in  a manner  tlrnt  would  have  done  honor  to  a French  officer. 

The  English  find  it  an  advantage  to  admit  young  officers  of  talent  and  energy 
into  the  higher  branches  of  the  service.  To  the  experience  of  their  profession, 
their  picked  soldiers  add  knowledge  already  acquired,  which  a second  course  of 
education  develops  and  consolidates.  It  must,  however,  bo  admitted  that  it 
requires  a certain  moral  strength  to  return,  after  having  held  a command,  to  the 
benches  of  a school,  to  follow  various  studies,  and  to  submit  to  strict  examina- 
tions, which  exclude  all  ideas  of  promotion  aud  favor,  fortune  or  birth. 

In  an  economical  point  of  view,  Uiese  two  institutions,  Woolwich  and  Sand- 
hurst, cover  their  own  expenses  without  any  cost  to  the  State.  This  fact,  which 
wqs  by  no  means  foreseen,  is  owing  to  two  measures  relatively  of  recent  date — 
the  gradual  withdrawal  of  subsidies  formerly  granted  by  Parliament,  and  the 
accession  of  the  sons  of  rich  men  not  belonging  to  the  army  ; these  latter  pay  a 
high  premium,  and  thus  contribute  towards  the  education  of  the  other  cadets, 
who,  being  sons  of  officers,  enjoy  certain  immunities.  In  England,  it  is  thought 
equitable  that  the  services  of  the  father  should  be  counted  in  favor  of  the  son  ; 
according  to  this  principle,  the  debt  contracted  by  the  country  towards  military 
men  is  paid  to  their  sous  by  civilians. 

Young  men  who  have  not  passed  through  Sandhurst  may,  nevertheless,  ho 
admitted  as  officers  into  the  line  or  cavalry,  but  on  the  condition  of  undergoing  an 
examination  and  purdiasmg  their  commissions.  This  purchasing  of  direct  com- 
missions is  doubtless  detrimental  to  Sandhurst  College.  The  abolition  of  the 
system  has  often  been  mooted.  The  Duke  of  Cambridge  approves  of  the  aboli- 
tion, as  docs  the  Minister  of  War,  and  wishes  that  no  officer  shall  be  admitted 
into  the  English  army  except  from  a military  college. 

COUNCIL  OF  MILITARY  EDUCATION. 

So  far  we  only  behold  tho  members  of  a great  system.  There  is  unity  in  the 
Council  of  Military  Education,  which  to  a certain  extent  is  the  head  of  instruc- 
tion. The  influence  of  their  council,  w hich  consists  of  eminent  men,  is  felt  in 
the  different  schools,  introduces  changes  and  useful  reforms,  directs  the  public 
examinations — in  a word,  gives  the  impulse  to  the  military  studies  of  tho 
United  Kingdom.  The  civil  and  religious  element  is  represented  therein  by 
one  of  the  most  learned  men  of  England  (the  Rev.  Henry  Mosley,  canon.)  Tho 
other  members  are  generals  and  colonels  belonging  to  different  corps  of  tho 
army. 

Thus  it  w ill  bo  scon  that  England  enjoys  a system  of  military  education  which 
will  bear  comparison  with  that  of  any  other  nation  in  Europe.  Tho  chief  pur- 
poses of  this  system  are  a good  general  instruction  up  to  the  ago  of  sixteen  or 
nineteen  years,  then  a short  military  instruction,  then,  after  some  years  of 
service,  a final  course  of  studies  in  the  senior  department  or  staff  college.  It 
must  not,  however,  be  supposed  that  the  present  state  of  things,  though  happily 
modified  by  the  recent  principle  of  competition,  is  the  extreme  limit  of  progress. 
In  the  name  of  liberty,  I am  too  anxious  that  Great  Britain  should  maintain  her 
position  in  the  world,  to  pay  a full  compliment  to  her  self-esteem  and  enslumber 
Der  aspirations  for  reform.  She  has  done  much  in  these  latter  times;  but 
there  is  still  much  to  be  done,  and  she  is  aware  of  it,  to  raise  the  moral  power  of  her 
officers  to  the  level  of  modern  times,  where  enlightenment  pervades  every  class 
of  society. 
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MODIFICATION’S  IN  1871. 

In  1807  ft  Royal  Commission  was  appointed  “to  inquire  into  the  Present 
state  of  Military  Education  and  into  the  Training  of  Candidates  for  Commissions 
in  the  Army.”  The  Report,  with  the  minutes  of  evidence  and  illustrated  docu- 
ments, was  quite  voluminous,  and  has  been  followed  with  important  changes  in 
both  the  system  of  military  instruction,  and  in  the  mode  of  making  appoint* 
incuts  and  promotions  in  the  army,  that  will  be  noted  in  detail  in  the  follow- 
ing chapters,  which  are  compiled  from  historical  notices  by  the  Secretary  of 
tho  Commission,  and  recent  Regulations  for  the  government  of  the  several 
schools  and  the  examinations  for  appointment  and  promotions. 

The  most  important  measure  affecting  the  British  army,  alter  repeated  dis- 
cussions of  the  principle,  in  the  last  and  former  Parliaments,  and  particularly 
in  tho  last,  on  a bill  of  tho  Gladstone  ministry,  in  which  the  votes  of  ibe 
Commons  in  favor  was  overruled  by  the  Lords,  was  the  abolition  of  the 
whole  system  of  purchase  and  sale  of  commissions  by  Royal  Warrant  issued 
July  20.  1871.  This  radical  change  was  followed  (October  30)  by  ft  revision  of 
the  Queen  s Regulations,  in  which  original  appointments  and  promotions  in  the 
military  service  are  put  on  n new  basis.  Henceforth,  commissions  of  the  first 
grade  are  to  bo  issued  to  sub-lieutenants,  for  any  vaeanoj’  occurring: 

1.  To  successful  candidates,  in  the  order  of  merit  as  ascertained  by  competitive 
examination  in  general  subjects. 

2.  To  graduates  of  the  universities  who  shall  pass  a qualifying  examination. 

3.  To  Queen’s  Cadets,  Indian  Cadets,  and  Pages  of  Honor,  who  have  passed 
successfully  the  fiual  examination  of  the  Military  Academy,  or  its  equivalent. 

4.  To  non-commissioned  officers  who  are  recommended  for  promotion  by 
their  commanding  officers.  If  more  candidates  apply  than  there  are  vacancies 
to  be  filled,  appointment,  is  decided  by  competition. 

5.  To  a lieutenant  of  the  militia,  who  shall  pass  the  professional  examination 
required. 

• Sub-lieutenants  (ire  eligible  to  promotion' only  nfler  passing  ft  professional 
examination,  and  only  after  twelve  months’  service  with  a regiment,  under 
Strict  discipline,  with  liability  to  lx*  removes!  for  physical  or  moral  unfitness. 
Within  three  years  from  tho  date  of  their  commissions  ns  lieutenants,  officers 
may  submit  to  on  examination  in  respect  to  fitness  fur  promotion  to  captn'n- 
cies,  and  any  officer  failing  to  pass  w thin  three  years,  must  retire  from  the 
army.  Lieutenants  are  eligible  to  the  rank  of  captain  nt  any  time  after  two 
years’  service  in  tho  army,  buying  passed  the  examination.  A captain  may  he 
made  a major  after  two  years’  service  in  the  army;  and  a major  is  at  any  time 
eligible  to  a lieutenant-colonelcy,  which  means  the  command  of  a regiment. 

Every  promotion  must  now  be  made  on  the  recommendation  of  the  Com- 
mander-in-ChieC  with  the  npprov  1 of  tho  Secretary  of  Slate  for  War;  and  f ora 
the  principles  laid  down  in  the  Royal  Warrant.  n«  will  he  seen  further  on,  every 
precaution  is  taken  to  insure  a gradual  advance  by  seniority,  and  a more  rapid 
yisc  by  meritorious  service  founded  on  intelli  rent  and  disinterested  tests. 
By  the  new  Warrant  the  Militia  is  brought  into  chtser  connection  with  tho 
Regular  A rmy.  To  the  abolition  of  purchase,  and  promotion  by  professional 
preparation  and  service,  may  be  add  d the  autumn  field  manoeuvres,  inaugura- 
ted in  1871,  with  20.000  men.  and  ti  e localization  of  the  Army,  by  assigning 
& corps  with  staff,  train,  men,  4c.,  to  territorial  divisions  of  the  country. 
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H1STOBIC.IL  NOTICE. 

Ix  the  debates  which  took  place  in  Parliament  during  the 
Crimean  war,  in  the  year  1855,  attention  was  frequently  drawn 
to  the  necessity  of  improving  the  professional  education  of 
officers,  and  more  particularly  of  providing  means  of  instruc- 
tion for,  and  requiring  special  qualifications  from,  those  who 
were  candidates  for  the  stall’.  In  the  course  of  the  same 
year  a great  alteration  was  made  in  the  principles  which  had 
hitherto  regulated  preparatory  instruction  for  the  army,  by 
abandoning,  so  far  as  the  scientific  corps  were  concerned,  the 
system  of  juvenile  military  education,  and  throwing  admission 
to  the  Aftillery  and  Engineers  open  to  public  competition 
among  Candidas  whose  age  would  afford  the  presumption 
that  their  general  education  was  already  completed.  At  the 
beginning  of  1850  three  Commissioners,  Liout.-Colonel  Yol-  t 
land,  R.E.,  Lieut.-Colonel  Smythe,  II. A.,  and  the  Kev.  W.  C. 
Lake,  were  appointed  by  Lord  Panmure,  then  Secretary  of 
State  for  War,  “ to  consider  the  best  mode  of  reorganizing 
the  system  for  training  officers  for  the  scientific  corps”;  and 
for  this  purpose  were  directed  to  visit  the  military  schools  of 
France,  Prussia,  Austria,  and  Sardinia.  The  instructions  is- 
sued to  the  Commissioners  informed  them  that  it  was  already 
decided  that  admission  to  the  scientific  corps  should  bo  ob- 
tained by  open  competition,  and  that  the  age  of  candidates 
admitted  to  the  examination  should  be  from  1 7 to  *20. 

While  the  Commissioners  were  still  engaged  in  their  in- 
quiries, the  question  of  military  education  was  frequently 
brought  before  the  notice  of  Parliament  in  the  course  of  the 
session  of  1 850,  more  particularly  by  Mr.  Sidney  Herbert,  who, 
in  an  elaborate  speech  on  the  5tli  of  June,  explained  to  the 
House  of  Commons  the  details  of  a general  scheme  of  educa- 
tion for  officers  of  all  branches  of  the  service,  the  outline  of 
which  he  had  previously  sketched  out  while  Secretary  at  War 
in  1 854,  in  a letter  to  the  Commandcr-in-Chiefl 
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The  subject  of  military  education  was  one  which  at  this 
time  engaged  the  serious  attention  both  of  the  Government 
and  the  public.  Toward  the  close  of  the  year,  Major-General 
Lefroy  (then  Colonel  Lefroy,  and  employed  at  the  War  Office 
as  artillery  adviser  to  the  Secretary  of  State)  was  directed  by 
Lord  Pamnuro  to  draw  up  a general  scheme  for  the  education 
of  officers ; and  numerous  plans,  with  a similar  object,  were 
about  the  same  period  proposed  for  the  consideration  of  the 
Secretary  of  State. 

The  military  educational  establishments  which  existed  in 
1850  were  as  follows  : 

The  Royal  Military  College  at  Sand- 
hurst, comprising  a senior  and  junior 
department* 

The  Royal  Military  Academy  at  Wool- 
wich. 

The  Ordnance  School  ut  Carshalton,  a 
preparatory  establishment  to  the  Acad- 
emy. 

The  Department  of  Artillery  Studies  at 
Woolwich. 

The  Koval  Engineer  Establishment  at 
Chatham. 

The  East  India  Military  College  at  Addis- 
cotnbe. 

The  School  of  Musketry  at  Hytho. 

The  Royal  Military  Asylum  at  Clielsca, 
comprising  a training  school  for  army 
schoolmasters,  and  a model  school  for 
children. 

The  Koyul  Hibernian  School  at  Dublin. 

Garrison  and  regimental  schools  for  sol-  ( Under  the  control  of  the  Ch&p- 
diers  and  children.  J lain-General. 

Up  to  this  period  no  systematic  organization  for  the  di- 
rection of  military  education  had  prevailed  in  this  country ; 
the  various  educational  establishments  were  under  the  control 
of  separate  departments,  and  no  single  authority  exercised  any 
general  supervision  over  them.  The  appointment  of  a Director 
General  of  Military  Education  had  been  already  advocated  in 
Parliament  by  Mr.  Sidney  Herbert,  and  the  institution  of  a 
special  department  to  superintend  the  whole  system  of  educa- 
tion for  the  army  was  one  of  the  main  features  both  of  Colonel 
Lcfroy’B  and  of  all  the  other  schemes  brought  under  the  con- 
sideration of  Lord  Pantnure  at  this  period. 

The  Commissioners  appointed  in  1858,  after  having  visited 
the  military  schools  of  the  Continent,  presented  their  Report 
in  January,  1857.  In  this  Report,  although  their  instructions 


1 Under  the  control  of  the  Com- 
j wundcr-ln-ChicL 


Under  the  control  of  tlio  Clerk 
of  tlie  Ordnance. 


J 

j Under  thfl^Court  of  Dircctort 
( of  the  East  India  Company, 
j Under  the  control  of  the  Com- 
f mander- in -Chief. 

| Under  the  control  of  the  Dcp- 
[ uty  Secretary  al  War. 


Digitized  by  Google 


MILITARY  SYSTEM  AND  EDUCATION  IN  OREAT  BRITAIN.  537 

had  more  particularly  directed  their  attention  to  the  training 
of  officers  for  the  scientific  corps,  they  touched  upon  several 
points  connected  with  the  education  of  officers  of  the  army 
generally.  One  of  the  changes  most  strongly  recommended 
by  them  was  the  formation  of  a special  Board  of  Military 
Education.  “We  consider  it  of  the  first  importance,”  their 
Report  says,  “ that  military  education  in  this  country  should 
be  regarded  as  a whole,  and  that  perfect  unity  of  system  and 
harmony  in  its  working  should  be  made  to  prevail.  This,  we 
conceive,  can  only  be  done  by  bringing  military  education 
generally  under  the  control  of  one  head,  the  Secretary  of  State 
for  War  ; and  to  effect  this,  a Board  or  Section  of  Military 
Education  should  be  formed,  as  part  of  the  establishment  of 
the  War  Office.”  The  Report  adds  : “ The  creation  of  such  a 
Section  appears  to  us  far  more  important  than  any  other  single 
object  we  can  recommend.”  The  Commissioness  also  stated 
that  after  careful  consideration,  they  recommended  the  com- 
bined action  of  a Board  in  preference  to  the  undivided  au- 
thority of  a single  individual,  on  the  ground  of  the  variety  of 
knowledge  and  experience  required  for  the  proper  treatment 
of  educational  questions. 

The  appointment  of  the  Council  of  Military  Education  was 
the  first  result  of  the  recommendations  of  the  Commissioners. 
Its  institution  was  proposed  in  a letter  from  the  Commander- 
in-Chief  to  the  Secretary  of  State  for  War  on  the  Oth  of  April, 
1857,  and  as  originally  constituted,  it  consisted  of  the  Coim- 
mandcr-in-Chief  as  ex  officio  president,  a Major-General  as 
vice-president,  and  two  field  officers  as  members.  The  ap- 
pointment of  the  Council,  although  the  members  commenced 
their  duties  at  once,  was  not  officially  gazetted  until  June. 

The  functions  of  the  Council,  however,  did  not  in  the  first 
instance  extend  to  a general  superintendence  over  the  whole 
system  of  military  education.  Almost  simultaneously  with 
their  institution  an  Inspector-General  of  Army  Schools  was 
appointed  under  the  Secretary  of  State  for  War,  to  whom  the 
management  of  all  institutions  connected  with  the  education 
of  soldiers  and  children,  which  had  previously  been  in  the 
hands  of  the  Chaplain-General,  was  entrusted.  Nor  was  the 
supervision  of  the  Council  even  over  the  education  of  officers 
at  first  general,  as  the  Royal  Military  Academy  at  Woolwich 
remained  under  the  management  of  the  War  Office  (under 
which  department  it  had  been  placed  on  the  abolition  of  the 
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office  of  Master-General  of  the  Ordnance),  and  tile  examina- 
tions for  admission  to  it  were  conducted  by  a separate  Hoard 
of  Examiners,  under  the  superintendence  of  Canon  Moseley. 

The  instructions  issued  to  the  Council  on  their  first  ap- 
pointment directed  their  attention  more  especially  to  the 
organization  of  a Staff  College,  the  revision  of  the  system  of 
examinations  for  direct  appointments  to  the  army,  the  amal- 
gamation of  Woolwich  and  Sandhurst,  and  the  professional 
instruction  and  examination  of  officers  after  entering  the 
service.  On  all  these  questions  they  submitted  reports  in  the 
course  of  the  year,  and  at  the  beginning  of  1858  they  com- 
menced to  conduct  the  examinations  in  connection  with  the 
Staff  College  and  the  Cadet  College  at  Sandhurst,  although 
these  establishments  were  not  formally  put  under  their  au- 
thority until,  by  a Royal  Warrant  of  the  1st  of  October,  1858, 
the  Council  were  appointed  Visitors  of  the  Royal  Military 
College.  The  examinations  of  officers  for  direct  appointments 
to  the  staff,  which  had  been  instituted  in  1837,  were  also 
plitced  under  the  superintendence  of  the  Council  in  1858  ; but 
at  a later  |>eriod,  the  portion  of  tin  so  examinations  which  has 
more  especial  reference  to  matters  of  drill  and  regimental  duty 
was,  on  the  recommendation  of  the  Council  themselves,  re- 
moved from  their  control,  with  tho  view  of  its  being  conducted 
byal  5oard  of  Officers  appointed  by  the  Adjutant-General. 

At  the  beginning  of  the  year  1858,  the  office  of  Secretary 
to  the  Council  of  Military  Education  was  created,  and  in  June 
of  the  same  year  an  augmentation  of  their  number  took  place 
by  the  addition  of  two  new  members, — one  a field  officer,  the 
other  a civilian,  the  Rev.  Canon  Moseley.  The  constitution 
of  the  Council  as  then  fixed  continues  to  the  present  day,  and 
consists  of  tho  Commandor-in-Chief  as  ex  officio  president,  a 
vice-president,  and  four  members,  one  being  a civilian. 

The  appointment  of  a civilian  as  a member  of  tho  central 
Board  of  Military  Education  had  been  recommended  by  the 
Commissioners  of  1850,  on  the  ground  of  the  close  connection 
between  military  and  civil  educational  questions.  The  decision 
to  carry  out  this  recommendation,  simultaneously  with  an 
augmentation  in  the  strength  of  the  Council,  appears  to  have 
been  connected  with  the  determination  arrived  at,  to  place  the 
superintendence  of  the  Academy  at  Woolwich — the  competi- 
tive examinations  for  admission  to  which  had  hitherto  been 
conducted  by  Canon  Moseley — in  the  hands  of  the  Council. 
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They  were  formally  appointed  Visitors  of  the  Academy  in 
August,  1858,  their  control  over  the  education  of  the  officers 
of  the  army  being  now  made  almost  entirely  general.  The 
powers  of  the  Council,  however,  in  regard  to  Woolwich  ap- 
pear, probably  from  the  fact  of  their  not  being  defined  by 
Royal  Warrant,  to  be  theoretically  somewhat  less  extensive 
than  those  possessed  by  them  over  Sandhurst,  as  the  recom- 
mendation of  the  appointment  of  professors,  which  in  the  case 
of  the  latter  college  is  formally  vested  in  the  Council,  is  at 
the  Academy  left  to  the  Lieutenant-Governor. 

In  October,  1859,  the  Indian  Military  College  at  Addiscombo 
was  placed  under  the  supervision  of  the  Council,  and  the  ex- 
aminations for  admission  to  it  were  conducted  by  them  until 
the  closo  of  the  establishment  in  1801. 

Li  I860,  the  superintendence  of  army  schools,  garrison  libra- 
ries, recreation  rooms,  the  Royal  Military  Asylum  at  Chelsea, 
and  the  Royal  Hibernian  School  at  Dublin,  were  transferred 
from  the  Secretary  of  State  for  War  to  the  Council. 

In  1804,  the  Advanced  Class  of  Artillery  Officers,  on  its 
institution,  was  placed  under  the  control  of  the  Council. 
Since  this  date  the  whole  system  of  army  education  has  been 
superintended  by  that  body,  with  the  exception  of  the  exami- 
nations of  officers  for  promotion,  the  School  of  Musketry  at 
Hythe,  and  the  more  peculiarly  regimental  institutions  which 
exist  in  the  Department  of  Artillery  Studies,  the  School  of 
Gunnery  at  Shoeburyness,  and  the  School  of  Military  Engi- 
neering at  Chatham,  for  the  special  instruction  of  officers  of 
the  scientific  corps.  The  Survey  Class  at  Aldershot,  though 
not  formally  is  indirectly  subject  to  their  supervision. 

1.  ORGANIZATION  AND  DUTIES  IN  ISC!). 

The  Council  of  Military  Education  consists  of  the  Duke  of 
Cambridge,  Field  Marshal  Commanding-in-Chicf,  President ; 
Major-General  W.  C.  E.  Napier,  Vice-President;  Major-General 
Sir  Fred.  Abbott,  of  the  Royal  Engineers;  Col.  Pocklington 
and  Col.  Ilamley,  of  the  Royal  Artillery;  Rev.  Canon  Moseley, 
civilian ; and  Capt.  Grcentree,  Secretary. 

Military  Schools  and  Examinations. 

1.  To  recommend  to  the  Commander-In-Chief*  and  the  Secretary  of  War, 
gentlemen  for  the  appointment  of  examiners  in  the  army  examinations. 

2.  To  recommend  professors  and  instructors  for  the  Advanced  Class  of  Ar- 
tillery Officers,  the  Staff  College,  the  Royal  Military  Academy,  and  the  Royal 
Military  College. 


Digitized  by  Google 


640  MILITARY  SYSTEM  AND  EDUCATION  IN  GREAT  BRITAIN. 


8.  To  examine,  by  means  of  their  staff  of  examiners,  officers  for  direct  ap- 
pointment to  the  staff,  chiefly  the  personal  staff,  and  aids-de-camp  and  assistant 
military  secretaries. 

4.  To  examine  officers  of  artillery  for  admission  to  the  Advanced  Class, 
and  for  certificates  on  quitting  it. 

5.  To  examine  officers  for  admission  to  the  Staff  College,  probationary 
after  a year’s  residence,  and  for  qualification  for  the  general  staff  on  quitting 
the  College. 

0.  To  examino  candidates  for  admission  to  the  Royal  Military  Academy 
at  Woolwich,  and  for  qualification  for  commissions  in  the  Royal  Artillery  ana 
in  the  Royal  Engineers  on  quitting  that  establishment. 

7.  To  examine  candidates  for  admission  to  the  Royal  Military  College  at 
Sandhurst,  and  for  qualification  for  commissions  in  the  army  on  their  quitting 
the  College. 

8.  To  examine  candidates  for  direct  commissions  in  the  cavalry,  guards, 
and  line. 

9.  To  visit  the  several  military  colleges  whenever  they  consider  it  desirable. 

10.  To  report  to  the  Comniarider-in-Chief  on  all  questions  connected  with 
the  education  of  candidates  for  the  army,  or  with  the  educational  departments 
of  tlie  several  military  schools. 

Army  School*,  Regimental  and  Garrison  Libraries  and  Reading  Room*. 

1.  To  receive  and  consider  all  applications  for  training  schoolmasters  or 
schoolmistresses  ; the  usual  course  of  procedure  in  these  cases  is  annexed. 

2.  The  appointineutof  trained  schoolmasters  and  schoolmistresses,  accord- 
ing to  the  regulations. 

3.  The  appointment  of  acting  schoolmasters  and  schoolmistresses,  when 
trained  masters  and  mistresses  cannot  be  provided. 

4.  The  appointment  of  civilian  schoolmasters  in  embodied  regiments  of 
militia  under  special  regulations  as  annexed. 

5.  The  transfers  of  schoolmasters  and  schoolmistresses  from  one  regiment 
or  garrison  school  to  another,  us  circumstances  may  require. 

6.  Promotion  of  schoolmasters  und  schoolmistresses  from  ouc  class  to 
another  according  to  the  regulations. 

7.  To  receive  and  consider  all  communications  from  commanding  officers 
on  matters  relating  to  the  appointment  of  schoolmasters  and  scuoolmis tresses 
their  discipline,  application  lor  leave  to  marry,  furlough,  etc. 

8.  To  receive  the  monthly  report  of  schools,  prescribed  by  Article  16  of 
the  Schools  Regulations,  and  to  consider  the  same,  and  take  such  proceedings 
thereon  as  may  appear  necessary. 

9.  The  periodical  inspection  of  all  military  schools,  and  of  the  Royal  Mili- 
tary Asylum,  Chelsea,  and  the  Royal  Hibernian  School,  Dublin. 

1*0.  To  provide  for  and  superintend  the  half  yearly  examination  at  the 
Royal  Military  Asylum,  Chelsea. 

11.  The  supply  of  suitable  apparatus  for  the  illustration  of  lectures  for  the 
Instruction  and  entertniument  of  soldiers,  according  to  the  rules  laid  down  by 
the  Secretary  of  State. 

12.  The  general  supervision  of  regimental  and  garrison  libraries  and  read- 
ing rooms. 

13.  To  consider  applications  for,  and  appoint  librarians  at  rates  of  pay 
previously  authorized  by  the  Secretary  of  Slate. 

14.  To  supply  games,  and  other  authorized  articles  for  reading  rooms, 
according  to  the  rules  annexed. 

15.  To  receive  the  quarterly  reports  of  tho  state  of  barrack  libraries  in  du- 
plicate, and  to  consider  any  rccomme  idation  which  maybe  made  therein;  one 
copy  to  be  lorwarded  to  the  8cm  t ary  of  State  for  War,  with  the  rcconnncn 
dutions  of  the  Council  recorded  thereon,  should  any  be  necessary. 

16.  To  make  out  requisitions  upon  the  War  Office  for  additions  to  libraries, 
when  necessary,  within  the  annual  amount  granted  by  Parliament. 

17.  To  receive  and  consider  the  half  yearly  reports  of  artillery  and  engineer 
libraries  in  duplicate,  in  aid  of  which  a grant  of  money  will  be  made  annually 
to  each  brigade  of  artillery  and  company  of  engineers  by  the  Secretary  of 
State,  on  the  recommendation  of  the  Couucil  of  Military  Education  ; one 
copy  to  be  forwarded  to  the  Secretary  of  State,  with  any  remarks  thereon 
which  may  appear  called  for,  the  other  to  be  retained  by  the  Council. 

18.  Hospital  libraries  aiui  the  schools  and  libraries  of  disembodied  regiments 
of  militia  will  remain  under  the  Secretary  of  State  for  War. 

19.  Upon  all  matters  connected  with  either  schools  or  libraries,  not  specified 
above,  and  which  may  involve  expense,  reference  should  be  made  to  the  Secre- 
tary of  Stab1  for  War,  previously  to  any  decision  being  arrived  at. 
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I.  EXAMINATIONS  FOR  DIRECT  COMMISSIONS. 

HISTORICAL  NOTICE. 

Previously  to  the  year  1849,  no  educational  qualifications 
were  required  as  a condition  of  obtaining  a commission,  except 
from  officers  appointed  to  the  scientific  corps — admission  to 
which  could  only  be  obtained  by  passing  through  the  Koyal 
Military  Academy  at  Woolwich — and  from  the  small  propor- 
tion of  officers,  scarcely  amounting,  at  that  time,  to  one  sixth 
of  the  whole  number  annually  obtaining  commissions,  who 
entered  the  other  branches  of  the  service  from  the  Koyal  Mili- 
tary College  at  Sandhurst.  Examinations  for  admission  to  the 
army  generally  were  first  instituted  by  the  Duke  of  Welling- 
ton, when  Commander-iu-Chief,  in  1849.  The  examination,  in 
addition  to  general  subjects  of  elementary  education^ncluded 
the  professional  subject  of  fortification,  in  which  the  candidate 
was  required  to  have  read  some  easy  work  on  the  subject,  and 
to  have  received  some  instruction  in  drawing.  This  require- 
ment was  subsequently  somewhat  modified  ; and  the  knowledge 
of  fortification  afterward  exacted  from  a candidate  was,  “to  be 
able  to  trace  upon  pa|»er,  in  presence  of  the  examiners,  a front 
of  fortification  according  to  Vauban’s  first  system,  and  also 
the  profile  of  a rampart  and  parapet.”  In  other  subjects, 
modifications  were  also  introduced  ; but  the  general  character 
of  the  examinations  remained  much  the  same  as  originally 
established,  and  the  regulations  introduced  by  the  Duke  of 
Wellington,  in  1849,  continued  substantially  in  force,  until  tho 
general  revision  of  the  system  of  military  education,  which  took 
place  in  1857.  It  appears,  however,  from  the  evidence  given  by 
Lord  Panmurc,  before  the  Royal  Commission  on  tho  Purchase 
System,  that,  during  the  Crimean  war,  tho  stringency  of  the 
examinations  was  very  much  relaxed. 

The  examinations  were  held  at  Sandhurst  by  the  professors 
of  tho  College,  in  the  presence  of  the  Lieutenant-Governor, 
and  were  conducted  to  a great  extent  vied  voce.  The  Select 
Committee  of  the  House  of  Commons  on  Sandhurst  (1855)  did 
not  make  any  recommendation  in  regard  to  these  examinations, 
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but  stated  in  their  report  that  in  the  only  branch  of  the  exam- 
ination which  was  of  a military  character,  namely,  fortification, 
the  knowledge  required  would  easily  be  mastered  in  a week. 
The  character  of  the  examination,  however,  appears  to  have 
been  very  generally  regarded  with  dissatisfaction.  Mr.  Sidney 
Herbert,  when  Secretary  at  War,  in  1854,  criticised  it  severely, 
as  being  “ too  technical,  too  limited,  and  within  its  limits  too 
severe,”  and  as  leading  necessarily  to  a candidate  cramming  up 
a few  books  which  happened  to  be  in  use  at  Sandhurst,  without 
affording  any  test  of  general  education.  lie  contemplated  at 
that  time  a revision  of  the  examinations,  and  the  institution 
of  a special  board  of  examiners,  in  place  of  the  Sandhurst  pro- 
fessors, for  the  purpose  of  conducting  them;  and  the  Treasury, 
in  connection  with  this  subject,  suggested  that  the  machinery 
proposed  for  the  object  in  view  should  lie  combined,  as  far  as 
practicable,  with  that  about  to  be  established  for  examining 
candidates  for  the  Civil  Service. 

The  outbreak  of  the  Crimean  war  prevented  Mr.  Sidney 
Herbert’*  proposals,  which  were  connected  with  a general  plan 
for  the  instruction  of  officers,  from  being  carried  into  effect ; 
and  in  1850,  Lord  Panmnre,  before  the  Purchase  System  Com- 
mission, spoke  of  the  defects  of  the  existing  examinations  in 
nearly  the  same  terms  as  those  used  by  Mr.  Herbert  in  1854. 
After  stating  that  they  led  to  a system  of  cramming  up  par- 
ticular books,  he  laid  down  the  principle  that  the  examination 
“should  be  such  as  young  men  may  be  supposed  capable  of 
passing  without  having  any  particular  professional  education. 
It  ought  to  be  ttiion  general  subjects,  such  as  a young  man 
ought  to  become  acquainted  with  during  his  passage  through 
any  high  educational  establishment  in  this  country.” 

The  various  schemes  for  the  reorganization  of  military  edu- 
cation brought  under  the  notice  of  Lord  Panmnre,  at  the  end 
of  1850,  proposed  improvements  in  the  system  of  examinations 
for  admission  to  the  army ; and  nearly  all  the  authorities  con- 
sulted on  the  subject  at  that  time  appear  to  have  concurred  in 
the  opinion  that  the  examinations  should  be  strictly  non-pro- 
fessional, and  should  be  confined  to  requiring  proof  on  the 
part  of  the  candidates  of  a knowledge  of  the  ordinary  subjects 
of  liberal  education.  The  commissioners  appointed  ill  the 
same  year  to  consider  the  training  of  officers  for  the  scientific 
corps  also  recommended  that  the  examination  of  candidates 
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for  commissions,  who  did  not  pass  through  a military  college, 
should  be  of  a general,  and  not  of  a special,  character. 

The  Council  of  Military  Education,  on  their  appointment,  in 
April,  1857,  were  instructed  “to  revise  the  whole  system  of 
examination  for  direct  appointments  to  the  army,”  which  is  at 
present  very  defective ; and  this  subject  was,  in  fact,  the  first 
of  those  referred  to  in  their  instructions  which  they  were 
directed  to  take  into  consideration.  After  consultation  with 
the  head  masters  of  some  of  the  chief  public  schools  of  the 
country,  with  the  view  of  ascertaining  the  amount  of  knowl- 
edge which  might  fairly  be  expected  from  young  men  of  17, 
the  Council  proposed  a scheme  of  examination  based  on  the 
fundamental  principle  that  the  examination  should  be  entirely 
non-professional,  and  confined  to  subjects  which  form  the  course 
of  ordinary  liberal  education  at  civil  schools.  Regulations 
founded  upon  the  proposal  of  the  Council  were  issued  on  the 
1st  of  August,  1857,  and  it  was  announced  that  they  would 
come  into  operation  at  the  beginning  of  1858.  These  regula- 
tions were  subsequently  modified  in  some  of  their  details,  even 
before  the  first  examination  was  held  under  the  new  system; 
further  modifications  have  been  from  time  to  time  introduced 
in  them,  without,  however,  affecting  their  general  character ; 
and  the  scheme  proposed  by  the  Council  of  1857  has,  in  its 
main  principles,  formed  the  basis  of  all  the  regulations  under 
which  examinations  for  direct  commissions  have  been  held  to 
the  present  time. 

It  appears,  however,  from  the  evidence  given  before  the 
Commission  of  1809,  that  it  has  been  found  necessary,  from 
time  to  time,  to  diminish  the  difficulty  of  the  examinations, 
owing  to  the  number  of  failures  among  tho  candidates,  and 
that  the  present  standard  is  considerably  lower  than  that  orig- 
inally established.  An  acquaintance  with  French,  English  his- 
tory and  geography,  and  drawing,  was  at  first  an  indispensable 
condition  of  qualification,  but  is  now  no  longer  required;  tho 
obligatory  subjects  of  examination  have  thus  been  reduced 
from  five  to  two — mathematics  and  English — while,  at  the 
same  time,  the  amount  of  mathematical  knowledge  formerly 
exacted  has  been  reduced. 

The  first  examination  under  the  new  system  took  place  in 
February,  1858.  Even  before  this,  at  the  end  of  1857,  the 
place  of  examination  had  been  transferred  from  Sandhurst  to 
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London,  and  the  method  of  conducting  the  examinations  by 
printed  papers,  instead  of  by  vivd  voce , had  been  adopted. 
'Die  examinations  have,  ever  since  that  period,  been  conducted 
by  examiners  appointed  by  the  Council  of  Military  Education, 
and  have,  as  a rule,  been  held  half  yearly.  By  a regulation 
which  has  been  for  some  years  in  force,  candidates  for  direct 
commissions  are  also  permitted  to  be  examined  at  foreign  sta- 
tions. The  examination  is,  in  this  case,  conducted  in  the  pres- 
ence of  a board  appointed  by  the  officer  commanding  the 
station ; but  the  method  of  examination  is,  in  all  other  respects, 
identical  with  that  adopted  at  home.  The  examination  papers 
are  forwarded  by,  and  the  candidates’  replies  are  returned  to, 
the  Council  of  Military  Education. 

The  plan  proposed  by  the  Council  was  intended  to  regulate 
admission  to  the  army  in  ordinary  times  of  peace  ; but  almost 
immediately  after  it  had  been  formally  approved,  and  before  it 
had  actually  come  into  operation,  the  pressure  occasioned  by 
the  outbreak  of  the  Indian  Mutiny  led  to  an  abnormal  condi- 
tion of  circumstances.  In  September,  1857,  a circular  was 
issued,  announcing  that  commissions  would  be  given  without 
examination  on  the  condition  of  the  applicant  raising  a certain 
number  of  recruits.  In  March,  however,  of  the  following  year, 
this  temporary  measure  was  abolished,  the  pressure  for  troops 
being  no  longer  such  as  to  render  its  continuance  necessary. 
Since  that  period  no  candidates,  with  the  exception  of  graduates 
of  the  universities,  have  obtained  commissions  without  passing 
the  regular  examination. 

Before  18G2,  candidates  were  eligible  for  commissions  with- 
out purchase,  on  passing  the  examination  for  direct  appoint- 
ments. Since  that  year,  however,  all  free  commissions  have 
been  reserved  for  cadets  at  Sandhurst,  and  those  who  pass  tko 
direct  examination  havo  only  obtained  commissions  by  pur- 
chase. 

HKQCI.ATIONS  IT*  FOSCS  IN  1809. 

I.  Thi' examinations  of  candidates  for  direct  commissions  will  be  held  In 
London  at  such  periods  as  Uie  exigencies  of  the  service  may  require,  and  bo 
conducted  under  the  direction  of  the  Council  of  Military  Education  by  exam- 
iners an  minted  for  the  purpose.  The  number  of  candidate*  summoned  to 
attend  each  examination  will  he  limited  to  the  requirements  of  the  service. 

II.  The  age  of  candidates  examined  for  direct  appointments  will  be,  until 
further  notice,  from  17  to  20  years  for  the  infantry,  from  17  to  22  years  for  the 
cavalry,  and  from  17  to  26  years  for  colonial  corps. 

III.  The  candidate  will  be  examined  by  a medical  bnnrd,  to  ascertain  that 
he  Is  In  every  point  of  view,  as  regards  his  physical  constitution,  lit  for  military 
service. 
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H.i  will  be  required  to  produce  the  following  certificates,  which  must  bo 
forwarded  to  uie  Council  of  Military  Education,  10  Great  George  street, 
S VV.,  an  soon  us  possible  after  the  receipt  of  ti.c  Military  Secretary1!*  order  to 
attend  for  examination : 

la.)  A corlideuie  of  baptism,  or  other  satisfactory  proof  of  his  age. 

(6.;  A ceaidcale  from  a minister  of  the  cliurcn  or  ol  the  denomination  to 
whicu  h r belongs,  that  lie  lias  been  duly  instructed  in  the  principles  of  religion. 

(<*.)  A ivi  il.ieate  «»f  good  moral  character,  signed  by  u clergyman  t i the 
paris! i to  which  he  belongs,  or  by  tbe  tutor  or  bead  of  the  school  or  colic*  v .1 
which  It  • lias  received  his  education,  for  at  least  the  two  preceding  year  , r 
such  oilier  proof  of  good  moral  character  as  will  be  satisfactory  to  i..c 
Commander  In-Chief. 

(7.)  A statement  of  the  subjects  In  which  he  wishes  to  be  examined. 

1».  i'»o  following  will  be  the  subjects  of  examination,  but  no  candidate 
will  tv  allowed  to  be  cxainiued  iu  more  than y! re  of  lueso  subjects. 


The  classics 


i Latin,  • 
1 Greek, 


Mark*. 
2,0.  jo 
I,UW 


Mathematics,  pure  and  mixed,  ....  3,000 
English  language,  .....  1,200 

Modern  languages  (not  including  provincial  dia- 
lects)  each,  . . . . . . 1,200 

History,  ancient  uml  modern,  with  geography,  . 1,200 
Natural  sciences,  f.r.,  mineralogy  and  geology,  . 1,*JJU 
Experimental  sciences,  l.e.,  chemistry,  heat,  elec- 
tricity, including  magnetism,  . . . 1,200 

Drawing,  UjO 


V.  Of  the  foregoing  subjects,  the  elementary  branches  of  mathematics  and 
the  English  language,  to  the  extent  slated  in  the  following  paragraphs,  will 
be  considered  obligatory: 

1.  in  mathematics,  1,200  marks  will  be  given  to  the  following  obligatory 
portions,  viz.,  arithmetic,  Including  vulgar  and  decimal  fractions,  proportion, 
extraction  of  the  square  root,  and  simple  interest. 

Algebra,  including  fractions,  simple  equations,  and  questions  producing 
them:  Euclid,  the  first  three  books. 

Of  the  1,200  murks  allotted  to  the  forogoing  portions  of  mathematics,  400 
will  be  required  for  qualitleutiou,  aud  of  these  at  least  200  must  be  obtained  in 
arithmetic. 

2.  In  the  English  languagt*,  the  candidate  will  be  required  to  write  comctly 
and  in  a good  legible  hand  from  dictation,  and  to  compose  grammatically. 
He  will  be  required  to  obtain  at  least  200  marks  in  this  subject 

3.  Out  of  tiie  remaining  subjects  the  candidate  may  select  any  three. 

4.  No  candidate  will  be  allowed  to  couut  the  marks  gained  in  any  one  of 
tiie  three  voluntary  subjects,  unless  amounting  to  one-sixth  of  the  whole 
number  of  murks  allotted  to  that  subject;  utul  for  qualification,  he  will  be 
required  to  obtain  on  his  live  subjects  a total  of  1.500  marks. 

5.  In  the  examination  in  classics,  passages  will  be  given  for  translation 
from  the  books  usually  read  at  schools;  grammatical  questions  w ill  be  bet, 
and  English  passages  also  given  for  translation  into  the  Latin  and  Greek 
languages. 

VL  The  result  of  each  examination  will  be  reported  to  the  Commandcr-in- 
Chicf,  and  the  names  of  any  candidates  who  distinguish  themselves  will  be 
specially  brought  to  his  notice. 

VII.  An  unsuccessful  candidate  will  not  be  debarred  from  applying  to  tbo 
Commander-In-Chief  for  permission  to  attend  a future  examination.  No  can- 
didate, however,  will  he  allowed  more  than  three  trials. 

Should  a candidate  obtain  only  between  700  and  1,200  marks,  ho  will  not  be 
allow'cd  to  present  himself  for  reexamination  for  at  h'ast  six  months.  If  lie 
obtains  less  than  700  marks,  a period  of  at  least  twelve  months  must  .elapse 
before  lie  can  be  allowed  to  present  himself  again. 

In  all  cases  permission  to  he  reexamined  must  depend  upon  the  number  of 
applicants  on  the  list 

In  subsequent  examinations  no  credit  will  be  given  for  the  marks  gained 
by  a candidate  on  former  occasions. 

In  the  event  of  a candidate  not  appearing  for  examination  at  the  time 
appointed,  such  candidat£will  not  be  permitted  to  attend  on  the  next  occasion, 
auu  he  will  render  himself  liable  to  have  his  name  either  erased  entirely  or 
placed  at  the  bottom  of  the  list  of  those  noted  for  examination. 

35 
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VIII.  A student  at  either  of  the  Universities  of  Oxford,  Cambridge,  Dub- 
lin, London,  Bt.  Andrew’s,  Glasgow,  Aberdeen,  Edinburgh,  or  Queen's  Uni- 
versity, Ireland,  who  shall  have  passed  the  examination  neecssary  for  taking  a 
degree  in  arts,  is  qualified  for-a  commission  by  purchase  without  being  required 
to  pass  the  foregoing  examination,  provided  he  is  within  the  limits  of  IT  and 
23  years  of  age  if  for  the  infantry,  17  and  25  years  if  for  the  cavalry,  and  of  17 
and  2$  years  for  colonial  corps,  and  con  produce  the  certificates  marked  (a),  (6), 
and  (c). 

Such  candidate  must  furnish  a certificate  of  having  graduated,  or  of  having 
passed  the  examinations,  signed  by  the  Registrar  of  the  University,  and  show- 
ing the  date  on  which  the  examination  took  place. 

On  his  application  being  approved,  the  candidate  will  receive  an  order  to  be 
medically  examined  as  to  his  physical  fitness  for  the  service. 

The  candidate  will  address  his  application,  accompanied  by  the  necessary 
certificates,  to  the  Military  Secretary,  Horse  Guards. 


III.  PUBLIC  BCIIOOL  EDUCATION  A8  PREPARATORY  TO  MILITARY 
EXAMINATIONS. 

A. — GENERAL  NOTICE. 

In  connection  with  the  Modern  Departments,  at  some  pub- 
lic schools,  technical  instruction  in  military  subjects  is  actually 
at  present  given.  This,  for  instance,  is  the  case  at  Chelten- 
ham College,  the  Modern  Department  at  which  appears,  in 
fact,  to  have  been  originally  instituted  with  the  express  object 
of  affording  means  of  special  military  education,  and  at  the 
present  day  is  officially  called  the  “ Military  and  Civil  Depart- 
ment.” At  one  time,  also,  even  at  some  schools  in  which 
Modern  Departments  did  not  exist,  classes  were  formed  in 
which  instruction  in  military  subjects  was  given  to  boys  in- 
tended for  the  army.  Both  at  Eton  and  at  Harrow  such 
classes  existed,  and  fortification  and  military  drawing  were 
taught  in  them.  The  object  of  the  formation  of  these  classes 
appeal's  in  both  cases  to  have  been  to  enable  boys  to  go  up 
straight  from  school  to  the  examinations  for  admission  to  the 
army,  without  the  necessity  of  having  recourse  to  private  tui- 
tion. At  the  time  of  their  institution  a knowledge  of  fortifi- 
cation was  required  in  the  examination  for  direct  commissions, 
and  a candidate  was  therefore  unable  to  present  himself  for 
this  examination  without  some  special  preparation.  At  the 
commencement  of  1858,  however,  the  direct  commission  ex- 
aminations were  entirely  remodelled  ; the  small  amount  of 
fortification  previously  required  was  at  that  time  excluded 
from  the  subjects  of  examination,  which  have  ever  since  been 
of  a non-professional  character,  and  more  or  less  such  as  enter 
into  the  course  of  ordinary  liberal  education.  With  the  ex- 
clusion of  technical  subjects  from  the  military  examinations, 
the  necessity  for  any  special  instruction  iu  such  subjects  in 
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candidates  for  admission  to  the  army  ceased.  The  military 
class  at  Harrow  seems  to  have  died  out  within  a few  years  of 
its  establishment ; it  has  not  been  in  existence  during  the  last 
ten  years  and  more.  At  Eton,  though  the  corresponding  class 
is  still  maintained,  the  teaching  of  technical  military  subjects 
in  it  has  been  abandoned.  Even  in  the  Modern  Department 
at  Cheltenham  the  instruction  appears  of  late  years  to  have 
become  of  a less  decidedly  military  character  than  it  originally 
was ; and  fortification,  which  was  at  one  time  taught  at  Wel- 
lington College,  no  longer  enters  into  the  course  of  instruction 
there.  In  the  Modern  Side,  which  has  within  the  present  year 
been  established  at  Harrow,  though  partially  intended,  among 
other  purposes,  to  assist  the  education  of  boys  intended  for  the 
army,  no  attempt  is  made  to  give  special  military  instruction. 

The  question  of  the  possibility  of  affording  an  adequate 
military  education  at  civil  schools  was  fully  discussed  by  the 
Commissioners  appointed  in  1850  to  consider  the  traiuiug  of 
officers  for  the  scientific  corps. 

Having  arrived  at  the  conclusion  that  professional  military  education  a» 
hitherto  given  in  tills  country  has  been  begu n at  too  early  an  age,  we  are  met 
by  what  may  be  called  the  extreme  opposite  view,  which  would  suggest  the 
desirableness  of  giving  up  altogether  education  in  military  colleges  previously 
to  entering  the  army,  or  io  entering  a purely  practical  class  or  college  for  the 
special  corps  of  Artillery  and  Engineers.  An  opinion  appears  to  exist  that 
the  ordinary  schools  of  the  country  are  the  best  means  of  giving  nearly  the 
whole  teaching  of  general  and  even  military  science  which  is  desirable  for  all 
classes  of  officers  before  entering  the  army.  It  seems  to  be  thought  Uiat  not 
only  modern  langnages  and  mathematics,  but  military  history  and  topography 
arc  likely  to  he  langht  in  such  schools  sufficiently  for  the  highest  military 
purposes,  and  tliut  even  young  men  Intended  for  the  special  arms  of  the  ser- 
vice may,  on  joining  a military  academy,  be  absolved,  or  almost  entirely  ab- 
solved, from  any  other  studies  tlian  those  included  under  the  expression  “ a 
purely  practical  count,1* 

The  Commissioners  expressed  their  unhesitating  dissent 
from  this  view.  After  pointing  out  the  difficulties  of  giving 
at  ordinary  schools  a complete  preparation  even  in  studies  of 
a general  preparatory  character,  such  as  modern  languages 
and  mathematics,  and  the  still  greater  difficulties  of  teaching 
special  subjects,  like  military  history  and  topography,  the 
Report  proceeds : 

Agreeing,  therefore,  as  to  the  fact  of  a “sound  general  education  being 
(riven  bv  public  schools,"  wc  are  unable  to  draw  from  It  the  conclusion  that 
they  will  “ give  aspcciflc  military  education."  They  may  indeed  assist  our 
military  education.  In  a manner  which  the  true  sense  of  the  term  “ sound 
general  education  " expresses,  by  encouraging  preliminary  tastes  and  studies, 
such  as  general  history,  mathematics,  and  modern  languages,  English  in- 
cluded, to  a greater  extent  than  they  do  at  present  But  if  there  is  such  a 
thing  as  a science  of  war  at  all,  it  stands  to  reason  that  it  can  only  be  taught 
folly  In  cases  where  young  officers  have  the  passion  and  the  capacity  to  begin 
It  early,  by  its  own  teachers,  and  in  its  own  place.  The  teachers  should  be 
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practical  men,  ns  nrell  ns  men  of  military  science ; the  place  n military  coVcpn. 
Ami  the  great  schools  of  the  country  will  perform  the  same  service  to  sur>i  an 
academy  for  young  scientific  officers  us  they  do  for  places  which  give  a s;  e- 
Clflc  education  for  other  professions;  they  will  prrpaix  Jvr  i/,  but  disclaim  any 
attempt  to  complete  it. 

The  Report  of  the  Public  Schools  Commission  does  not 
appear  to  have  made  any  direct  reference  to  the  question  of 
the  possibility  of  giving  technical  military  instruction  at  civil 
schools  ; but  the  disinclination  shown  by  the  Commissioners  to 
recommend  even  the  general  institution  of  “ Modern  Depart- 
ments” would  lead  to  the  conclusion  that  they  were  not  dis- 
posed to  view  with  favor  the  introduction  of  any  system  of 
special  instruction  into  the  ordinary  school  course. 

The  question  has  been  dealt  with  at  considerable  length  in 
the  evidence  taken  before  the  present  Commission.  In  addi- 
tion to  the  evidence  given  by  Dr.  Barry,  Mr.  So  nth  wool,  Dr. 
Benson,  and  Dr.  Temple,  to  which  particular  reference  is  made 
in  the  Report,  opinions  on  the  subject  were  expressed  by 
several  military  witnesses.  Major-General  Sir  P.  Herbert  con- 
siders that  all  which  is  learnt  at  Sandhurst — all  the  knowl- 
edge requisite  fora  line  officer— might  equally  well  be  acquired 
at  a public  school,  if  proper  arrangements  were  made  for 
teaching  it.  In  his  opinion  fortification  (ineluding  the  practi- 
cal construction  of  field-works),  military  drawing  and  survey- 
ing, military  history  and  drill,  could  all  be  taught  by  military 
instructors  at  public  schools  without  difficulty,  and  without 
interference  with  the  subjects  of  general  education.  Major- 
General  White  considers  that  military  history,  modern  lan- 
guages, and  drawing  might  be  taught  with  advantage  at  pub- 
lic schools  to  boys  intended  for  tlio  army,  although  it  would 
ho  difficult  to  teach  the  practical  work  of  field  fortification, 
artillery,  and  surveying.  Colonel  Baker  appears  to  be  of 
opinion  that  at  the  Universities,  certainly,  a special  prelimi- 
nary education  might  be  given  to  candidates  for  the  army,  on 
a system  similar  to  that  which  it  was  at  one  time  proposed  to 
introduce  at  Cambridge,  but  which  does  not  appear  to  have 
ever  been  actually  adopted.  At  the  same  time,  though  this 
instruction  would  bo  of  a special  character,  Colonel  Baker 
does  not  seem  to  contemplate  its  embracing  strictly  technical 
military  subjects.  On  the  other  hand,  His  Royal  Highness 
the  Duke  of  Cambridge  is  of  opinion  that  special  military 
classes  at  public  schools  would  fail ; Major-General  Sir  P. 
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Abbott  thinks  it  unnecessary  to  establish  such  classes;  Colonel 
Ilort  is  decidedly  opposed  to  an  attempt  to  give  military  in- 
struction at  any  but  a military  college,  on  the  ground  that  it 
could  not  be  so  effectively  given  at  a civil  establishment,  and 
would,  moreover,  interfere  with  the  acquisition  of  a general 
education  ; and  Lieut.-General  Sir  D.  Cameron  considers  that 
it  would  be  impossible  for  public  schools  to  give  a thorough 
or  perfect  knowledge  of  the  practical  subjects  taught  at  Sand- 
hurst, such  as  fortification,  artillery,  military  drawing,  and 
surveying. 

In  connection  with  the  same  subject  suggestions  have  been 
made  by  some  witnesses  that  the  Government  should  assign  a 
certain  number  of  free  commissions  annually,  as  prizes  to  be 
competed  for,  either  at  particular  public  schools,  or  more  gen- 
erally amongst  candidates  educated  at  such  schools.  '1  i 10 
institution  of  military  exhibitions  or  scholarships  at  civil 
schools,  and  of  military  degrees  at  the  Universities,  has  been 
also  suggested.  By  some  witnesses  these  proposals  are  advo- 
cated with  the  special  view  of  inducing  public  schools  to  adopt  t 
a system  of  military  instruction  ; by  others  with  the  more 
general  object  of  holding  out  increased  encouragement  to  enter 
the  service  to  candidates  who  have  had  the  advantage  of  a 
public  school  education. 

Although  the  question  of  giving  military  instruction  at 
public  schools  was  not  specially  discussed  by  the  Public  School 
Commissioners,  their  attention  was  directed  to  the  results  of 
public  school  education  in  preparing  candidates  for  the  mili- 
tauy  examinations.  Their  lieport  speaks  as  follows  in  refer- 
ence to  this  subject : , 

Tlic  number  nt  public-school  boys  who  enter  the  army  is  not  large.  Of 
1,070  candidates  for  direct  commissions  within  three  years,*  122  only  hud  lieen 
at  any  of  these  schools.  Of  these  103  succeeded  aiid  CO  failed.  It  will  be 
observed,  on  reference  to  the  returns,  that  lids  proportion  of  failures  is  con- 
siderably below  the  average;  the  public  school  men,  therefore,  were  better 
prepared  than  the  general  run  of  candidates.  Of  IJO  who  passed  at  their  tint 
examination,  as  came  immediately  from  school,  As  hud  hud  intermediate  tui- 
tion. Of  tile  JO  wlio  failed,  14  liuil  hud  such  tuition. 

The  public-school  candidates  for  Sandhurst  during  tin*  same  period  were  23 
out  of  375;  the  proportion  wiio  succeeded  being  here  also  above  tin-  average. 

Of  13  who  succeeded,  11  came  straight  from  school ; of  Uve  who  failed,  only 
one. 

The  scheme  of  examinations  for  direct  commissions,  framed  to  meet  the 
suggestions  of  the  Head  Masters  of  public  schools,  is  simple  and  easy,  and 
requires  nothing  that  Is  beyond  the  reach  of  any  boy  of  moderate  industry 
amt  ordinary  capacity  ; and  it  is  clear  Hint  no  bdv,  who  will  give  himself  a 
little  trouble,  needs  to  forego  the  wholesome  Influences  of  a great  school  for 
the  sake  of  being  “ crammed  " in  the  house  of  a tutor  The  Sandhurst  exami- 
nation is  also  evidently  within  the  reach  of  the  schools. 
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The  qualifying  examination  for  Woolwich  appear*,  before  1862,  to  hare 
required  un  amount  of  mathematical  knowledge  difficult  of  attainment  for  a 
boy  educated  at  a public  school ; but  it  underwent  in  that  year  some  changes 
which  have  made  it  easier  for  candidates  who  have  not  received  a special 
training.  The  obligatory  mathematics  do  not  now  go  beyond  plane  trigo- 
nometry ; and  a candidate  need  not  obtain  In  them,  to  qualify,  more  than  700 
marks  out  of  3,500  ; with  this  minimum,  and  with  a fair  proficiency  in  Latin, 
Greek,  French,  aud  geometrical  drawing,  he  is  entitled  to  enter  into  the  com- 
petition. This  standard  is  certainly  not  so  high  as  to  be  inaccessible  to  a boy 
educated  at  a good  public  school,  and  from  a table  showing  the  working  of 
the  scheme  at  the  examination  of  January,  1863,  it  appears  that  of  the  20  suc- 
cessful competitors,  11  distinguished  themselves  in  classics;  the  other  marks 
were  chiefly  gained  in  mathematics  and  French.  In  three  years,  previous  to 
this  change,  35  public-Bchool  candidates  passed  and  49  failed  to  pass  the  quali- 
fying examination,  the  totals  being  545  and  689.  Of  the  whole  84,  two  ouly 
went  direct  from  the  schools,  and  these  failed. 

In  another  passage  the  Commissioners  say  : “ The  main  studies  of  the  pub- 
lic schools  being  classical,  it  is  obvious  that,  unless  a due  amount  of  weight 
Ls  given  to  the  classics  in  the  Woolwich  examinations,  boys  from  those  schools 
will  not  stand  a fair  chance  in  the  competition.  On  the  other  hand,  as  it  is  of 
Importance  that  the  examinations  should  comprise  other  subjects  besides 
classics,  it  is  also  obvious  that  unless  the  public  schools  provide  a due  amount 
of  instruction  in  those  other  subjects,  the  candidates  whom  they  send  up  must 
compete  at  a disadvantage.  It  is  certain  that  there  has  hitherto  been  a want 
of  adjustment  between  the  Woolwich  standard  and  the  teaching  of  the  public 
schools.  The  fault,  we  think,  lies  chiefly,  though  not  wholly,  an  the  deficien- 
cies in  the  course  of  education  pursued  at  the  latter;  and  wo  ure  convinced 
that  when  these  deficiencies  have  been  supplied  the  difficulty  which  is  now 
complained  of  will  speedily  disappear.  But  it  is  also  to  be  observed,  with 
respect  to  the  Woolwich  examinations  themselves,  that  the  scale  of  marks  lias 
lately  (as  wc  have  already  stated)  undergone  an  alteration,  which  diminishes 
the  amount  of  mathematical  attainment  required,  and  allows  greater  weight 
to  classical  scholarship.  It  appears  probable  that  the  Modem  Departments 
at  Cheltenham  and  Marlborough  would  not  have  been  whnt  they  are  had  the 
old  Woolwich  standard,  which  is  stated  to  have  influenced  them  so  strongly, 
been  the  same  as  the  present ; and  probable,  also,  that  they  will  hereafter  feel 
the  e Uects  of  the  change  which  has  been  made  in  it 

III.  EXAMINATIONS  FOR  PROMOTIONS. 

HISTORICAL  NOTICE. 

Examinations  for  promotion  were  for  the  first  time  insti- 
tuted shortly  after  the  introduction  of  examinations  for  admis- 
sion to  the  army,  by  the  Duke  of  Wellington  when  Com- 
mandcr-in-Chicf,  in  the  year  1850.  A circular  memorandum, 
published  on  the  14th  of  May  of  that  year,  announced  that  all 
officers  would  in  future  be  subjected  to  an  examination  pre- 
viously to  promotion  to  the  respective  ranks  of  lieutenant  and 
captain.  The  first  examination  was  to  be  confined  to  subjects 
connected  with  the  rudiments  of  drill,  regimental  duties,  inte- 
rior economy,  and  the  Mutiny  Act  and  Articles  of  War.  The 
second  examination  for  the  rank  of  captain  was  in  addition  to 
extend  to  more  general  subjects,  and  to  include' geography, 
ancient  and  modem  history,  mathematics,  and  field  and  per- 
manent fortification  ; but  the  examination  in  these  subjects 
was  not  intended  to  affect  lieutenants  who  bad  entered  the  ser- 
vice previously  to  1849. 


Digitized  by  Google 


EXAMINATIONS  FOR  COMMISSIONS. 


551 


Tho  examination  for  promotion  to  the  rank  of  lieutenant 
was  to  be  conducted  regimentally  by  the  commanding  officer 
and  the  two  next  senior  officers  of  the  candidate’s  regiment. 
The  purely  professional  portion  of  the  second  examination,  for 
tho  rank  of  captain,  was  to  be  conducted  in  the  same  manner ; 
with  regard  to  the  mode  of  testing  the  candidates*  qualifica- 
tions in  the  more  general  subjects  required  in  this  examina- 
tion, it  was  stated  that  such  orders  would  be  given  in  each 
individual  case  as  the  Commander-in-Chief  might  think  proper 
and  necessary. 

These  regulations  continued  in  force  up  to  the  time  of  the 
institution  of  the  Council  of  Military  Education  in  1857, 
although  it  appears,  both  from  official  statements  made  by  tho 
Secretary  at  War,  and  from  numerous  expressions  of  opinion 
in  Parliament  between  the  years  1851  and  1857,  that,  at  least 
so  far  as  regarded  the  second  examination  for  the  rank  of 
captain,  little  attempt  was  made,  even  nominally,  to  enforce 
the  regulations.  Mr.  Sidney  Herbert  proposed,  in  1854,  in 
connection  with  his  general  scheme  of  military  education,  to 
remodel  the  examinations  and  to  institute  a special  machinery 
for  conducting  them ; and  though  no  actual  steps  were  taken 
to  carry  out  his  proposal,  tho  necessity  of  making  the  exami-  4 
nations  real  and  genuine  tests  of  professional  knowledge,  and 
of  enforcing  strict  qualifications  for  promotion,  was  frequently 
recognized  in  tho  numerous  discussions  which  took  place  in 
Parliament  on  the  subject  of  military  education  during  the 
course  of  the  Crimean  War. 

The  Council  of  Military  Education,  on  their  appointment 
in  1857,  were  directed  to  consider  the  question  of  the  profes- 
sional examination  of  officers  for  promotion  up  to  the  rank  of 
captain,  and  in  the  course  of  the  year  submitted  a proposal 
on  this  subject,  in  connection  with  a scheme  for  providing  in- 
struction for  officers  after  entering  the  service. 

New  regulations  ou  the  subject  were  issued  on  the  10th 
of  July,  1858,  which,  while  introducing  little  change  in  regard 
to  the  examination  of  cornets  and  ensigns,  rendered  a knowl- 
edge of  mathematics,  history,  and  fortification  no  longer  requi- 
site in  the  second  examination  for  the  rank  of  captain.  Geog- 
raphy, on  the  other  hand,  was  stil.  retained  among  tho  sub- 
jects, and,  as  a condition  of  promotion  to  a captaincy,  a lieu- 
tenant was  required  “ to  be  able  to  state  the  general  divisions 
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of  the  world,  the  name  of  the  capital  of  each  nation  in  Europe, 
and  the  principal  rivers,  seaports,  and  military  posts  in  Great 
Britain,  Ireland,  and  Iler  Majesty's  Dominions  in  every  part 
of  the  world.”  The  examinations  of  comets  and  ensigns  still 
continued  to  be  conducted  rogimentally  ; that  of  lieutenants, 
so  far  as  related  to  matters  of  regimental  economy,  detail,  or 
discipline,  was  to  be  made  by  boards  of  officers  appointed  by 
the  commanding  officer  at  the  station,  consisting,  when  pos- 
sible, of  three  senior  officers  not  of  the  same  corps  as  the 
candidate. 

In  November,  1858,  revised  regulations  were  issued,  which, 
in  accordance  with  the  recommendations  of  the  Council  of 
Military  Education,  made  considerable  changes  in  the  exami- 
nations, ami  placed  them  on  their  present  basis.  The  subjects 
of  regimental  and  ordinary  duties  on  which  candidates  were 
to  bo  examined  were  more  minutely  detailed  than  heretofore  ; 
the  examinations  were  made  entirely  professional,  geography 
being  excluded  from  the  second  examination,  and  at  the  same 
time  it  was  announced  that  lieutenants  would  bo  required  to 
show  a sufficient  knowledge  of  reconnaissance  and  of  field  for- 
- tifieation.  But  the  most  important  change  made  at  this  time 
was  in  regard  to  the  mode  of  conducting  the  examinations, 
which  were  no  longer  to  be  earned  on  regimentally,  but 
by  a board  appointed  by  the  commanding  officer  of  the  dis- 
trict, consisting  (if  possible)  of  three  field  officers, — with  the 
additional  provision  that  in  no  case  in  which  it  could  possibly 
be  avoided,  an  officer  of  the  same  regiment  as  the  candidate 
was  to  be  a member  of  the  board.  Comets  and  ensigns  were 
to  be  required  to  pass  the  examination  before  completing  eight 
months’  service  ; and,  in  order  to  give  additional  stringency 
to  the  regulations,  it  was  announced  that  the  Commander-in- 
Chief  would  “ not  hesitate  to  promote  (either  regimentally  or 
from  other  corps)  officers  who  may  have  passed  the  required 
examination,  in  place  of  the  idle  and  incompetent.” 

REGCI.ATIOXS  IN  FORCE  IN  1SG9. 
f it f i:\tnj  awl  Camlrtj. 

159.  Before  officers  are  recommended  for  promotion  to  the  rank  of  lieutenant, 
the  commanding  officer  is  to  apply  to  the  senior  officer  of  the  district  or  sta- 
tion for  a board  to  examine  ami  report  upon  their  (lunltQcalions  as  under : 

(a.)  They  meat  hive  a (borom-h  l nn„  i dee,  ami  mart  elvenn  account,  or  the  Unties 
they  have  to  perlorm  ne  reirimcriiul  orderly  orti,  era,  aa  officers  roininsndllig 
guards,  or  as  subaltern  officers  of  guards  under  oil  leers  of  superior  rank. 
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('.)  They  m ist  have  a thorough  knowledge  of,  and  be  able  to  pat  a company 
through  1 10  various  exercise*  and  evolution*  prescribed  in  the  lir>t  two 
p ire  «.f  the  “FI  11  E\erci»i*  of  i he  Iulantiy  ; ” and  they  must  1h-  acquainted 
v. iih  the  nlle  di ill  and  pnetke,  mid  t 10  theoretical  principles  of  musketry, 
n«  dellned  in  tho  authorized  book  of  instruction. 

( c .)  They*  in  i-t  know  exactly  the  pin'**?  of  nil  the  company  officers  in  every  situa- 
li  m of  t..o  LuUalIou,'auil  be  uble  to  command  a company  iu  battalion  exer- 
cise. 

(/.)  Theymtict  bo  acquainted  with  such  parts  of  the  Queen's  Regulation*  ar.d 

0 dcru  for  tbo  Army  a<  relate  to  the  duties  and  conduct  of  a mlvaltcrn 
oiBcer,  un  1 w.tli  tlio  Mutiny  Act  and  Articles  of  War,  so  iar  as  Is  nccersary 
lor  t to  performance  of  their  duties  as  m<-tnbi  rs  of  a ourt-mnrli  1. 

{?.)  Th  y imi't  bo  acquainted  wlrh  tho  regulations  of  the  army  in  regard  ta  the  pay 
r.n  l mo-pi  g of  tho  troons,  the  supnly  of  clothing  and  necessaries,  and  nfl 
(’  'ails  r«mr*ting  tha  wef  rht  of,  mvi  mode  of  riming.  tho  various  articled 
of  the  soluicr  s kit,  arms,  accoutrements,  and  ammunition. 

1(’»0.  In  n ldition  to  such  portions  of  the  foregoing  os  may  apply  to  the  cav- 
alry service*,  it  i » necessary  in  tlie  case  of  cornets  recommended  for  promotion 
to  the  rank  of  lieutcuant,— 

(a.)  Tint  they  shall  bare  learnt  their  font  drill  and  sword  exercise,  and  have  been 
^ i i-tr.iciu.l  mi  lue  eiiiglo  ami  double  ride. 

0.)  Tu.it  they  shall  boa  »lu  to  put  n troop  through  tho  carb'.nc,  luucc,  and  sword 
exerc  sc,  n id  to  exerci-o  both  a sqund  nt.d  troop  iu  the  drill  a ml  evolutions 
pro-c  Ibr-d  I » the  Cavalry  Exercise  Hook. 

(cA  That  i hoy  shall  lx:  uhlo  to  command  a troop  In  squadron  exercise. 

(</.)  Tuat  they*  ha  l have  made  them«elves  masters  of  the  detail  of  paddlerv,  tho 
mode  • f flrting  the  srHdlo,  bridle,  etc.,  and  of  the  whole  equipment  of  tho 
cavalry  soldier  and  Lis  hori-c. 

101.  Lieutenants  in  the  Cavalry  and  Infantry  will,  in  addition  to  the  fore- 
going, before  they  are  recommended  for  promotion  to  the  rank  of  captain,  be 
required  to  show  that  they  are  further  duly  qualified  as  follows: 

(».)  They  must  have  a thorough  knowledge  of  tho  provisions  of  tho  Mutiny  Act 
an.l  An  LI  s of  War,  mid  ol  the  b run*  and  proceedings  of  courts-martial, 
an  1 must  gl to  evidence  of  having  studied  some  of  the  standard  works  on 
mili  ary  law. 

(5.)  Th  • i must  understand  perfectly  tho  evolutions  of  a regiment  of  cavalry  or  a 
bit  alien  * f iulumry,  us  laid  down  iu  tho  regulations  for  those  services 
respectively. 

(c.)  Th  y must  bo  acquainted  with  tho  light  infantry  drill,  duties  of  cutposts, 
patrol*,  escorts,  utlVsUCed  and  r.ur  Li.uids. 

{I.)  They  m ist  perfectly  uud>  r-iuml  the  Interior  economy  of  a troop  or  company, 
a id  tho  c-tabllshed  system  of  keeping  their  accounts. 

(<.)  Th  y mast  bo  t mrutighly  acquainted  wbli  the  Queen’s  mul  War  Office  Regula- 

1 ions  applicable  to  the  r own  branch  of  the  serv  ice. 

(/.)  They  ran-t  l*o  competent  to  take  char  *o  of  a troop,  company,  or  detachment,  In 
every  position  i i which  it  may  be  j laced. 

(j.)  Anl  t iny  will  bo  required  to  show  that  they  have  a sufficient  knowledge  of 
li.li  tort  ideation  and  recoup.*  aucc. 

10*.  Tho  board  of  examination  in  to  consist,  if  possible,  of  three  field 
officers;  but  on  no  occasion,  when  it  can  be  avoided,  is  any  officer  of  the  same 
regiment  as  the  candidate  to  be  a member.  In  all  cases  the  board  will  ascer- 
tain by  practical  examination,  as  well  as  by  verbal  and  written  answers  to 
questions,  whether  the  officer  Is  instructed  in  the  subjects  specified  in  the  pre- 
ceding paragraphs.  The  questions  arc  to  be  written  on  half  margin,  and  tho 
replies  written  opposite  to  them.  The  board  will  marl;  in  red  ink  its  correc- 
tion of  any  mistakes  in  the  answers,  and  will  certify  in  each  case  that  “ tho 
candidate  lias  not  received  any  assistance  from  book  a or  other  sources.”  Tho 
report  of  tho  board  to  be  on  a separate  sheet,  ami  v.iicn  officer  ; of  different 
regiments  arc  examined  by  the  same  board,  the  report  in  connection  with  each 
regiment  is  to  be  made  separately. 

103.  The  general  officer  commanding  will  forward  the  report  of  the  board, 
and  tho  written  questions  and  replies,  to  the  adjutant-general,  accompanied  by 
his  own  observations  thereon,  regarding  the  nature  of  tho  examination,  the 
correctness  of  the  answers,  and  the  eligibility  of  the  officer  examined. 

1(H.  Every  cornet  or  ensign  is  to  be  examined  on  the  different  points 
herein  specified,  before  lie  has  completed  one  year’s  service ; and  should  ho 
fail  to  qualify  himself  for  promotion  within  that  period,  his  commanding  officer 
must  report,  through  the  general  officer  commanding,  for  the-  Information  of 
the  Commander-In-Chief,  whether  it  is  owing  to  a want  of  diligence  and  atten- 
tion on  the  part  of  the  officer,  or  to  sickness,  or  other  circumstances  over 
which  he  could  have  had  no  control. 
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165.  No  officer  will  be  recommended  for  promotion  to  the  rank  either  of 
lieutenant  or  captain  unless  his  examination  papers  and  certificate  of  qualifi- 
cation have  been  received  by  the  Military  Secretary ; but  the  Commander-in- 
Chicf  will,  in  all  cases,  select  the  senior  officer  who  may  have  qualified  for 
promotion  to  the  higher  grade. 

Artillery. 

1G6.  The  examination  of  lieutenants  of  artillery  for  the  rank  of  captain 
will  include  all  the  subjects  required  from  officers  of  the  line  of  correspond- 
ing rank,  except  that  a general  knowledge  only  of  the  evolutions  of  cavalry 
and  infantry  will  suffice.  In  addition  to  the  foregoing,  lieutenants  of  artillery 
are  to  be  examined  as  to  their  acquaintance  with  the  more  special  duties  of 
their  arm  of  the  service.  The  following  will  serve  as  a guide: 

(a.)  Field-cun  drill  Exercise  of  heavy  guns  on  ground  and  traversing  platforms, 
mortar  drill,  rocket  drill,  Annoiioug-guii  drill,  practice  with  hoi  shot  and 
molten  Iron  shells,  gun  and  transporting  carriage  drill. 

(5.)  General  duties  of  the  meu,  and  principles  involved  In  mountinc  and  dismount- 
ing ordnance  generally.  In  placing  guns  on  towers.  In  embarking  and  disem- 
barking ordnance,  and  in  moving  ordnance  up  steep  inclines  ; alto  ike  tackle, 
etc.,  required  iu  the  abovo  operations. 

(c.)  Different  pieces  of  ordnance  In  u-e  throughout  the  service  at  the  timo  of  exam- 
ination. their  weight  and  calibre,  and  special  purpose. 

(d.)  Ammunition  employ od  with  ordnance  generally;  ammunition  employed  with 
Armstrong  gun**;  general  construction  of  a Congreve  rocket,  and  f lie  princi- 
ple of  its  motion;  manufacture  and  action  of  luze*  and  tubes;  the  advan- 
tages of  the  rile  action,  ami  the  principle  upon  which  it  depetids  ; essential 
points  with  regard  to  riding  ordnance;  general  principles  of  breaching; 
position  and  employment  of  artillery  lu  the  field ; considerations  which  reg- 
ulate the  rapidity  or  artillery  fire ; principles  connected  with  the  construction 
of  artillery  carriages;  general  knowledge  of  laboratory  duties. 

(<*.)  Embarking  and  disembarking  horses;  management  of  horses  on  board  ship. 

(/.)  To  be  able  to  define  technical  artillery  terms,  oc..  In  such  a way  as  to  make 
them  understood  by  the  non-commissioned  officers  and  men  under  their 
command,  such  as,— 1,  point  blank;  2.  point  blank  range;  3,  dispart;  4, 
Chambers;  5,  preponderance;  6,  different  kinds  of  artillery  fire;  7.  how  ele- 
vation gives  an  Increase  of  range;  8.  windage;  9 deviation,  etc.,  etc. 

( g .)  Subalterns  who  have  been  one  year  or  more  to  the  horse  brigade,  or  in  a field 
battery,  will  be  required,  in  addition  to  the  foregoing  subjects,  to  bo  thor- 
oughly acquainted  with  stable  duties,  and  horse  artillery  or  field  battery 
movements  and  details.  All  must  have  a genera)  knowledge  of  these  subjects. 

167.  Every  officer,  on  becoming  the  thirtieth  on  the  list  of  lieutenants,  must 
be  prepared  to  undergo  the  required  examination.  Any  officer,  after  four 
years*  service,  may  apply  for  such  examination  at  an  earlier  period. 

168.  Instructions  will,  from  time  to  time,  be  issued  to  the  general  or  other 
officer  commanding  districts  or  stations,  to  assemble  a board,  to  consist  of 
three  officers,  viz.,  a Held  officer  (of  the  artillery,  if  possible),  an  officer  of  the 
stair,  and  a captain  of  artillery,  or  an  officer  of  that  corps  who  may  already 
have  passed  the  examination.  Either  the  gunnery  Instructor  or  the  tire-master 
should,  when  practicable,  be  selected  for  tills  duty.  If  it  be  impossible  to 
obtain  a stall  officer,  a captain  of  the  line  should  be  substituted ; if  a second 
officer  of  artillery  cannot  l»e  hud,  au  officer  of  engineers  should  be  substituted; 
but  cither  the  president  or  one  member  must  be  of  the  artillery. 

169.  That  portion  of  the  examination  which  can  be  best  replied  to  In  writ- 
ing will  be  conducted  by  means  of  questions  prepared  by  the  deputy  adjutant- 
general  of  artillery,  ana  forwarded  to  the  general  officer  commanding  the 
district.  The  viva  voce  and  practical  examination  will  be  conducted  by  the 
board  of  officers,  who  will  satisfy  themselves  that  the  officer  under  examination 
not  only  possesses  the  requisite  knowledge  himself,  hut  that  he  is  able  to 
impart  that  knowledge  in  a clear  and  satisfactory  manner. 

170.  The  board  will  then  forward,  through  the  general  officer,  Its  report, 
together  with  the  written  answers,  to  the  adjutant-general  of  the  forces;  and, 
in  returning  to  him  the  written  answers,  the  president  of  the  board  will  certify 
that  they  are  the  bond  tide  performances  of  the  candidates,  without  assistance. 
The  written  papers  will  then  be  examined  by  the  deputy  adjutant-general  of 
artillery,  and  the  result,  together  with  the  opinion  of  the  board,  reported  to 
the  Commauder-in-C'hicf. 
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ROYAL  WARRANT  OP  OCTOBER  30,  1871. 

In  pursuance  of  the  abolition  of  the  whole  system  of  pur- 
chase, sale,  or  exchange  for  money,  of  commissions  in  the 
army,  by  Royal  Warrant,  dated  July  20,  1871,  certain  changes 
in  respect  to  first  appointments,  regimental  promotion,  and  ex- 
changes, became  necessary,  and  were  provided  for  in  the  Royal 
Warrant  issued  October  30,  1871,  which  became  operative  on 
the  first  day  of  November  following.  By  these  regulations, 
the  first  step  in  official  rank  is  that  of  Sub-Lieutenant ; the  rank 
of  Cornet  and  Ensign  being  no  longer  recognized.  As  a gene- 
ral rule,  the  final  appointments  will  be  given  only  to  successful 
candidates  at  a competitive  examination.  These  will  be  pro- 
bationary, and  revocable  in  case  the  unfitness  of  the  incum- 
bents shall  bo  demonstrated  by  practical  trial  in  their  work 
From  the  Memorandum  of  the  Secretary  of  War  (Edward 
Cardwell),  which  accompanies  the  Warrant,  we  cite  the  fol- 
lowing as  defining  the  present  system  of  original  appointments 
and  promotion 

Commissions  as  Lieutenants  will  l»c  given  to  all  Comets  and  Ensigns  ap- 
pointed before  the  26th  of  August,  1871,  and  to  Comets  and  Ensigns  appointed 
since  that  date  from  the  A List  at  Sandhurst,  their  commissions  to  date  from 
the  first  of  November. 

Commissions  as  Sub- Lieutenants  will  be  given  to  : 

(a.)  All  other  Cornets  and  Ensigns  appointed  after  the  2Gth  of  August,  1871, 
the  rank  of  Comet  and  Ensign  being  abolished. 

(6.)  Candidates  who  have  passed  the  examination  for  Direct  Commissions, 
in  their  turn  os  vacancies  occur. 

(c.)  Candidates  for  commissions  In  the  Household  Cavalry  and  Foot  Guards 
who  arc  nominated  to  fill  the  vacancies  w'hich  occur  in  those  regiments,  before 
the  date  of  the  first  competitive  examination  for  Sub- Lieutenancies,  aud  who 
pass  a qualifying  examination. 

U L ) Candidates  from  the  Universities  now  on  the  Coraraandcr-in-Chlcfs 
list 

Sub-Licutcnants  will  be  attached  for  a year  to  regiments  at  home.  They 
will  then  be  required  to  go  through  a course  of  instruction,  and  on  passing  a 
practical  professional  examination,  be  commissioned  to  regiments  as  Lieuten- 
ants. They  will  be  under  strict  discipline,  and  will  be  liable  to  be  removed 
for  unfitness,  either  moral  or  physical,  and  for  misconduct.'  Those  unsuited 
to  the  Cavalry  may  be  transferred  to  the  Infantry. 

In  dating  their  commissions  they  will  be  allowed  a portion,  not  exceeding 
one  year,  of  their  services  as  Sub-Lieutenants;  the  time  allowed  being  deter- 
mined by  the  class  of  certificate  they  receive  after  their  year’s  regimental 
training,  their  conduct  while  under  instruction,  and  their  position  at  the  final 
examination.  Their  service  for  retirement  will  reckon  from  the  date  of  their 
commissions  as  Lieutenants. 

Candidates  who  have  passed  the  examination  for  direct  commissions,  and 
have  also  passed  satisfactorily  through  a year's  course  of  study  at  the  Royal 
Military  College  before  being  appointed  to  be  Sub-Lieutenants,  and  Sandhurst 
Cadets  from  the  B List  will  do  commissioned  to  regiments  as  Lieutenants  on 
serving  satisfactorily  for  twelve  months  with  a regiment  as  Sub-Licutcnants. 

There  are  now  a large  number  of  supernumerary  officers,  and  also  a lurgo 
number  of  candidates  who  have  passed  for  commissions. 

The  absorption  of  supernumerary  officers  will  probably  be  completed, 
and  the  candidates  who  have  passed  for  commissions  have  received  their  ap- 
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pointmcnts  in  about  two  years  from  the  present  time,  and  personal  appoint- 
ments in  the  Army  will  then  only  be  given  as  follows : 

(a.)  To  successful  candidates  at  a competitive  examination. 

(6. ) To  non-commissioned  officers  recommended  for  promotion  by  the  Field- 
Marshal  Conmiawllng-ln-Chicf. 

(e.)  To  candidates  from  the  Universities. 

(«/.)  To  Queen’s  Cadets.  Indian  Cadets,  and  Fages  of  Honor. 

(*.)  To  Lieutenants  of  Militia. 

The  competitive  examination  will  be  carried  out  by  the  Civil  .Sendee 
Commissioners;  the  standard  of  qualification  being  that  recommended  by  the 
Itoyal  Commission  on  Military  Education.  Ample  notice  will  be  given  of  the 
first  examination,  nml  there  will  be  no  advantage  in  any  applications  being 
mode  for  admission  to  be  examined  before  the  publication  of  such  notice 

Non-commissioned  officers,  on  being  selected  for  promotion,  will  j ass  an 
examination  in  certain  professional  subjects;  and  then,  after  twelve  months’ 
satisfactory  service  as  Sub-Lieutenants,  will  receive  commissions  as  Lieuten- 
ants 

A certain  number  of  Sub-Lieutenancies  a year  will  be  allotted  to  candi- 
dates who  have  passed  the  University  examination  specified  in  the  Regulations. 
If  they  also  pass  the  cxamiua'ion  for  the  degree  of  D.A.,  they  will  he  allowed 
two  years*  extension  of  the  limit  of  age.  University  candidates  will  be  re- 
quired to  give  at  least  six  months*  notice  of  their  desire  to  be  admitted  into 
the  Army.  If  in  any  year  there  should  he  more  candidates  than  appointments, 
the  requisite  number  will  bo  chosen  by  competition  between  the  candidates; 
after  their  appointment  they  will  go  through  the  same  course  as  other  Sub- 
Lieutenants. 

There  will  be  no  vacancies  for  two  years  for  any  candidates  from  the 
Universities  whose  names  are  not  now  on  the  Commander-in-chiefs  list. 

Queen's  and  Indiun  Cadets  and  Queen’s  Pages  will  be  required  to  pass 
a qualifying  examination,  which  for  the  present  will  he  the  same  ns  that 
recommended  by  the  Royal  Commission  on  Military  education.  The  nomina- 
tions will  remain  as  heretofore.  When  appointed,  Cadets  and  Pages  will  go 
through  the  same  course  as  other  Sub-Lieutenants. 

First  appointments  ns  Subalterns  in  the  Militia  will  be  made  on  the 
recommendation  of  the  Lieutenants  of  counties.  Candidates,  before  receiving 
their  Commissions  ns  Lieutenants  In  tlic  Militia,  will  be  required  to  pass  a 
qualifying  examination  in  general  subjects  equal  to  the  standard  llxed  as 
necessary  for  a candidate  fora  Sub-Lieutenancy.  They  will  next  he  required 
to  ba  attached  to  a regiment  of  the  Line  for  three  months,  or  such  time  ns 
may  be  necessary  to  teach  them  their  drill.  After  serving  with  their  Militia 
regiments  for  two  annual  trainings,  they  will  be  eligible  for  the  appointment 
of  Lieutenants  in  the  Army.  In  order  to  obtain  such  an  appointment  they 
must  be  recommended  by  the  commanding  officer  of  their  Militia  regiment, 
his  recommendation  being  continued  by  the  general  officer  commanding  the 
district,  and  they  will  he  required  to  pass  an  examination  in  professional  sub- 
jects of  the  same  kind  as  that  which  will  be  required  of  a Sub- Lieutenant 
before  he  receives  his  commission  as  Lieutenant, 

The  limits  of  age,  except  for  non-commissioned  officers,  will  be  fixed 
at  from  seventeen  to  twenty  for  Sub-Lieutenants,  the  limit  being  raised  to 
twenty-two  in  the  case  of  candidates  who  have  passed  tlieir  examination  for 
the  degree  of  R.  A.  at  the  Universities,  and  from  nineteen  to  twenty-two  for 
Lieutenants  from  the  Militia. 

In  addition  to  the  examinations  hitherto  required  from  regimental  officers, 
those  who  are  promoted  to  tin*  rank  of  Captain  after  the  1st  of  November 
will,  before  being  promoted  to  the  rank  of  Major,  be  required  to  pass  a pro- 
fessional examination. 

Tlic  General  Order  promulgating  the  1 loyal  Warrant  and 
the  Memorandum  of  Secretary  Caldwell  contains  the  following 
paragraph : 

His  Royal  Highness  the  Field-Marshal  Commandlng-ln-Chief,  in  promul- 
gating these  regulations  to  the  Army,  would  desire  to  impress  upon  each  indi- 
vidual officer,  and  especially  upon  those  of  junior  standing  who  have  still  a 
name  to  make  in  the  service,  that  they  must  more  than  ever  rely  upon  their 
own  exertions,  upon  their  professional  knowledge  and  ability,  upon  their  gen- 
eral character  and  conduct  as  officers,  and  the  opinion  with  which  they  Impress 
tlieir  military  superiors,  for  advancement  in  the  service. 
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Examiner*  Employed  by  Council  of  Military  Education. 

Mathematics. — Rev.  Canon  Heaviside,  Norwich;  Rev.  \V.  N.  Griffin,  late 
Fellow  and  Tutor,  St.  John’s,  Cambridge. 

Via* sics. — Rev.  Osborne  Gordon,  D.D.,latc  of  Christ  Church  College,  Ox- 
ford; Prof.  Ruwlinsou,  Camden  Professor  of  Ancient  Ills  Lory,  Oxford. 

English  — G.  \V.  Dasent,  D.C.L. ; \V.  Stubbing,  M.A.,  Fellow  of  Worcester 
College,  Oxford. 

French. — M.  Esqulros;  M.  Savoyc. 

Centum. — Prof.  Max  Muller,  Prof,  of  European  Languages,  Oxford ; C. 
Scholl,  Ph.  D. 

Hiiuluntani. — Prof.  J.  Dowson ; Rev.  W.  D.  Mallngan,  M.A 

Experimental  ifciences. — Prof.  Livcing,  M.A.,  Prof,  of  Chemistry,  Cambridge; 
Prof.  Abel,  Chemist  to  War  Office. 

Natural  Science*. — Prof  Morris,  F.G.S. ; II.  W.  Bristow,  F.R.S. 

Drawing. — Lt.  Col.  II.  Scott,  R.E. ; Rev.  W.  Kingsley,  late  Fellow  and  Tutor, 
Cambridge. 

Italian. — C.  De  Tivoli. 

UpanUh. — Scnor  Vives. 

Atrluguest. — Le  Chevalier  da  Costa  Ricci. 

Dutch. — Rev.  Dr.  Gelile. 

Modern  Greek. — Rev.  N.  Morphinos. 

Danish. — Rev.  J.  Plenge. 

Military  History. — Mujor  G.  P.  Colley. 

Fortification  and  Practical  Gunnery. — Lt.-Col.  Hutchinson,  R.E. ; Major  Mil- 
man,  K.A. 

Military  Administration. — Major  M.  Petrie. 

Drsiati. — Col.  Ouse  ley. 

Military  Legislation. — Col.  J.  11.  Layc,  D.J.A. 

Artillery. — Major  C.  F.  Young. 

In  the  evidence  before  the  Military  Education  Committee, 
of  July  13,  1809,  the  Secretary  of  the  Civil  Service  Commis- 
sion expressed  the  opinion  that  the  entrance  examination,  both 
to  Sandhurst  and  Woolwich,  on  subjects  purely  civil,  might  be 
conducted  by  the  latter;  and  that  the  same  and  other  subjects, 
in  their  scientific  value,  both  in  all  qualifying  and  competitive 
examinations  for  direct  commission  and  promotion,  could  bo 
conducted  by  the  same  examiners,  thereby  securing  economy, 
more  uniformity  in  the  methods  and  tests,  and  more  satisfac- 
tory results.  The  stall’  of  examiners  should  be  composed  of 
changing  as  well  as  of  permanent  members,  and  when  the  ser- 
vice is  professional,  an  expert  should  be  called  in.  The  entire 
work  of  the  Civil  Service  Commission,  including  the  India 
Service,  is  done  by  one  Commissioner,  the  Secretary,  and  his 
permanent  examiners,  with  occasional  assistants. 
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I.  HISTORICAL  NOTICE. 

Ttie  Royal  Military  College  at  Sandhurst  was  insti 
tuted  in  1799,  on  the  persistent  representations  of  its  necessity 
and  advantages,  by  General  Le  Marchant,  an  eminent  and  dis- 
tinguished officer,  who  met  his  death  in  actual  service  on  the 
plains  of  Salamanca,  in  1812.  The  report  of  the  Parliamentary 
Commissioners  of  1855  and  1870  give  the  following  particulars 
of  the  history  and  present  condition : 

It  commenced  as  a place  of  instruction  for  officers,  in  1T99.  In  1801,  the 
Junior  Department  was  organized.  The  united  department*  took  the  name  of 
the  Royal  Military  College,  and  his  Majesty  George  the  Third  was  pleased  by 
Royal  Warrant  to  appoint  a 8uprcme  Board  of  Commissioners  for  the  purpose 
of  managing  all  the  affairs  of  the  College. 

An  establishment  and  a course  of  study  were  recommended  by  this  Board, 
and  adopted  in  a Royal  Warrant,  passed  in  the  some  year,  1801.  From  this 
date  warrants  were  issued  from  time  to  time  until  the  warrant  of  1808,  which 
cancels  all  former  warrants,  and  still  regulates  the  College. 

By  this  warrant,  a Board  of  Commissioners  was  appointed,  consisting  of 
the  Commander-in-Chlef,  the  Secretary  at  War,  the  Master-General  of  the 
Ordnance,  the  Quartermaster-General,  the  Adjutant-General,  the  Governor, 
and  the  Deputy-Governor  of  the  College, — all  for  the  time  being.  Certain 
other  officers  were  added  to  these  tx  officio  members.  In  the  Board  so  consti- 
tuted were  vested  the  control,  direction,  and  management  of  all  the  affairs  of 
the  College.  The  College  was  to  be  under  the  immediate  command  of  the 
Governor  and  Deputy-Governor,  to  be  divided  into  a senior  and  junior  depart- 
ment, each  to  have  its  own  course  of  study,  under  its  own  staff. 

A collegiate  board  was  created  to  take  cognizance  of  all  matters  relating  to 
the  Interior  economy  of  both  departments.  This  board  consisted  of  the  Gov- 
ernor, the  Deputy-Governor,  and  three  other  resident  military  authorities. 

The  Royal  Warrant  of  the  27th  May,  1808,  for  regulating 
all  matters  relative  to  the  Royal  Military  College,  states  the 
objects  of  the  two  departments  of  the  College,  as  follows: 

The  Senior  Department  of  the  Royal  Military  College  Is  established  for 
the  purpose  of  Instructing  officers  in  the  scientific  parts  of  their  profession, 
with  a view  of  enabling  them  the  better  to  discharge  their  duty  when  acting 
in  command  of  regiments  (the  situation  In  which  they  can  best  recommend 
themselves  to  Us,  and  be  entitled  to  hope  for  advancement  in  the  higher  sta- 
tions of  Our  service),  and,  at  the  same  time,  of  qualifying  them  for  being 
employed  in  the  Quartermaster-General's  and  Adjutant-General's  Departments. 
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The  Junior  Department  of  the  Royal  Military  College  is  appropriated  to 
the  instruction  of  those  who,  from  early  life,  arc  intended  for  the  military 
profession,  and  who,  by  this  means,  may  be  grounded  in  ecicnec  previously  to 
their  obtaining  commissions  in  Our  army. 

This  department  of  the  College  is  also  intended  to  afford  a provision  for 
the  sons  of  meritorious  officers,  who  have  fallen  or  been  disabled  in  the  ser- 
vice of  their  country,  and  the  means  of  education  to  the  sons  of  those  officers 
who  belong  to  Our  regular  service. 

The  first  of  the  departments  organized  was  thus  the  Senior 
Department,  which  was  established  at  High  Wycombe,  in 
1790,  although  it  would  seem  that  classes  for  the  military 
instruction  of  officers  had  been  in  existence  previous  to  that 
year.  The  origin  of  the  Senior  Department  is  thus  described 
in  the  evidence  given  by  Sir  Howard  Douglas  before  the  Select 
Committee  on  Sandhurst : 

General  Jarry,  who  was  the  first  Commandant  of  the  Senior  Department, 
was  a Frenchman,  highly  educated  in  France,  who  entered  the  service  of  Prus- 
sia a short  time  before  the  commencement  of  the  Seven  Years’  War.  and  was 
on  the  personal  staff  of  Frederic  the  Second  through  the  whole  of  that  war. 
Tie  returned  to  France,  and  became  afterw  ard  one  of  the  generals  of  the  French 
army;  and,  In  the  year  1795,  defected  from  the  French  army,  and  came  to 
London,  where  he  soon  became  very  generally  known  as  n man  of  eminent 
talent,  perfectly  muster  of  the  science  and  the  practice  of  his  profession,  and, 
from  his  having  served  so  long  about  the  person  and  on  the  staff  of  Frederic 
the  Second,  full  of  the  most  interesting  anecdotes  and  Instructive  details  con- 
nected with  that  war.  General  Lc  Marchant,  having  formed  an  acquaintance 
with  General  Jarry,  in  London,  it  occurred  to  him  that,  if  General  Jurry  could 
be  engaged  to  give  lectures  to  a certain  number  of  young  officers  who  might 
be  disposed  to  go  and  reside  where  the  general  might  attend,  it  would  he  very 
advantageous  to  the  service.  General  Jarry  wus  so  engaged.  A house  was 
taken  at  High  Wycombe ; a considerable  number  of  the  rising  young  officers  of 
the  day  became  his  students, — Sir  George  Murray,  Sir  Henry  Bunbury,  Sir 
Richard  Bourkc,  General  Richardson,  and  a great  many  others.  General  Jarry 
goon  found  that  the  rudiments  of  military  science  in  the  British  army  were  not 
sufficiently  known  to  enable  all  the  students  to  profit  by  his  Instruction,  und 
recommended  that  mathematical,  and  fortilieution,  ami  other  classes,  should  bo 
established;  and,  accordingly,  Mr.  Dal  by,  a mathematical  professor,  M.  St 
Denis,  professor  of  fortification,  and  M.  Polchct,  of  the  Polytechnic  School, 
were  engaged;  and  iu  this  way  the  Senior  Department  was  established. 

General  Jarry  became  commandant  of  the  establishment  on 
its  institution,  and,  in  1804,  Sir  Howard  Douglas  himself  was 
appointed  to  assist  General  Jarrv,  as  superintendent. 

The  formation  of  the  Junior  Department  had  probably  been 
determined  upon  from  the  time  when  the  Senior  Department 
was  established.  It  was  actually  organized  in  1801,  when  it 
was  established  at  Great  Marlow,  and,  in  the  year  1803,  con- 
sisted of  200  cadets ; the  Senior  Department  being,  at  the 
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same  time,  composed  of  30  students.  Each  department  had 
at  this  time  its  own  commandant,  superintendent,  and  special 
staff  of  instructors  (7  for  the  Senior,  and  19  for  the  Junior 
Department) ; while  there  wras,  in  addition,  a general  staff, 
consisting  of  a governor,  lieutenantrgovemor,  and  other  officials, 
for  the  two  departments,  which,  althongh  in  separate  localities, 
together  constituted  the  Royal  Military  College. 

The  Royal  Warrant  of  27th  May,  1808,  fixed  the  establish- 
ment on  a still  larger  scale,  as  follows: 

1 Governor,  1 Lieutenant-Governor,  1 Inspector-General  of  Instruction. 

Senior  De/tartmcnt. — 1 Commandant,  1 Adjutant,  30  Students. 

Junior  Department. — 1 Commandant,  l Major,  4 Captains  of  Companies,  412 
Gentlemen  Cudcta. 

Staff. — 1 Chaplain  and  Librarian  and  Superintendent  of  Religious  and  Clas- 
sical Instruction,  1 Agent,  1 Secretary  to  the  Board  of  Commissioners,  1 Pay- 
master, 1 Quartermaster,  1 Surgeon,  1 Assistant  Surgeon. 

The  number  of  professors  is  not  fixed  by  the  warrant,  but, 
in  1810,  5 were  employed  at  the  Senior,  and  32  at  the  Junior 
Department.  In  1815,  the  number  of  professors  was  6 at  the 
former,  and  30  at  the  latter. 

The  establishment,  with  slight  modifications,  continued  as 
above  throughout  the  period  of  the  war  which  terminated  in 
1815;  but  shortly  after  the  conclusion  of  peace  reductions  be- 
gan, in  consequence  of  the  recommendations  made  in  the  report 
of  the  Finance  Committee  of  1817,  and  at  the  same  time  the 
course  of  instruction  in  the  Junior  Department  was  made  of  a 
much  less  military  character  than  it  had  originally  been. 

The  Senior  Department  was,  as  has  been  stated,  originally 
established  at  High  Wycombe,  and  the  Junior  Department,  as 
there  was  not  sufficient  accommodation  for  it  at  the  same  place, 
was,  on  its  institution,  placed  at  Great  Marlow.  It  is  proba- 
ble, however,  that  it  was  intended  from  the  first  that  the  Mil- 
itary College  should  be  at  Sandhurst,  and  it  appears  that,  as 
early  as  1801,  the  greater  part  of  the  estate  at  Sandhurst  had  ' 
been  purchased.  Owing,  however,  to  doubts  having  subse- 
quently arisen  as  to  the  eligibility  of  Sandhurst  as  a site  for 
the  college,  the  works  there  do  not  appear  to  have  been  com- 
menced until  1809  ; and  it  ivas  eventually  determined  that  the 
Junior  Department  alone  should  be  placed  there,  the  Senior 
Department  being  accommodated  at  Famham.  In  1812,  the 
Senior  Department  went  to  the  quarters  prepared  for  them  at 
30 
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the  latter  place,  and  about  the  game  time  the  Junior  Depart- 
ment was  removed  to  Sandhurst.  In  1820,  in  consequence  of 
the  space  left  vacant  by  the  reductions  which  had  then  been 
made  in  the  Junior  Department,  the  Senior  Department  was 
transferred  to  Sandhurst ; its  separate  military  staff  was  at  the 
same  time  abolished,  the  number  of  students  at  it  was  reduced 
to  15,  and  the  number  of  instructors  to  2.  It  continued  in 
this  state  down  to  the  time  of  its  conversion  into  the  Staff 
College,  which  took  place  in  January,  1858.  The  Junior  De- 
partment was  also,  by  successive  reductions,  brought,  in  1832,  ’ 

to  the  state  in  which  it  stood  in  1855,  at  the  time  of  the  ap- 
pointment of  the  Select  Committee  of  the  House  of  Commons, 
the  number  of  cadets  having  been  reduced  to  180,  divided  into 
two  companies.  In  the  year  1832,  also,  the  Parliamentary 
votes  in  aid  of  the  College,  which,  in  1815,  had  amounted,  for 
the  Junior  Department  alone,  to  £34,000,  entirely  ceased,  and, 
from  this  time  up  to  1855,  the  College  was  not  only  self-sup- 
porting, but,  in  some  years,  actually  paid  money  into  the  Ex- 
chequer. 

In  the  year  1855,  in  consequence  of  attention  having  fre- 
quently been  drawn  in  Parliament  to  the  state  of  Sandhurst,  a 
Select  Committee  of  the  House  of  Commons  was  appointed 
to  inquire  into  the  condition  of  the  Royal  Military  College. 

The  establishment  of  the  College  was,  at  that  time,  as  follows : 

1 Governor,  X Lieutenant- Governor. 

Senior  Department. — 2 Instructors,  15  Students. 

Junior  Department. — I Major  and  Superintendent  of  Studies,  2 Captains  of 
Companies,  180  Gentlemen  Cadets,  1 Chaplain,  1 Secretary  to  the  Board  of 
Commissioners,  1 Paymaster  and  Quartermaster,  1 Surgeon,  1 Assistant  Sur- 
geon, 1 Riding  Master,  1G  Instructors. 

This  continued  without  material  alteration  to  be  the  establish- 
ment until  1858. 

The  instructors  undertook  tho  following  branches : 

( A. ) Senior  Department. — L Mathematics  and  Fortification.  1.  Military 
Surveying. 

(D.)  Junior  Department. — 3.  Mathematics.  2.  Fortification.  3.  Military 
Drawing  and  Surveying.  1.  Landscape  Drawing.  2.  History,  Geography, 
and  Latin.  3.  French,  2.  German.  [The  seniors  in  these  branches  also  gave 
instruction  to  the  Senior  Department.] 

The  Chaplain  also  gave  instruction  in  History. 

Tho  title  of  Major  and  Superintendent  of  Studies  dates  from 
tho  year  1842.  For  some  years  previously,  the  offices  of  Adju- 
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tant,  Paymaster,  and  Saperintendent  of  Studies,  had  been  com- 
bined in  the  person  of  one  officer,  Major  Proctor.  On  his 
retirement,  in  1 842,  Lieut.-Colonel  Prosser  was  appointed  Major 
and  Superintendent  of  Studies — an  office  which  has  been  re- 
tained to  the  present  day — aud  the  appointment  of  Adjutant 
was  abolished. 

At  the  time  of  the  inquiry  by  the  Select  Committee  of  the 
House  of  Commons  (1855),  the  Junior  Department  of  the  Col- 
lege was  a school  for  boys.  The  limits  of  age  for  admission 
were  from  13  to  15.  Candidates  were  admitted  by  application 
to  the  Governor,  on  passing  a qualifying  examination,  before 
the  professors  of  the  college,  in  elementary  subjects  of  ordinary 
education.  The  maximum  term  of  residence  was  four  years, 
the  average  period  being  three  years.  The  course  of  study 
was  intended  to  complete  the  general  education  of  the  youth, 
in  addition  to  giving  him  military  instruction,  and  included 
history,  geography,  and  Latin,  as  well  as  more  professional 
subjects. 

The  system  of  instruction  which  prevailed  at  the  College 
at  that  time  is  described  as  follows  by  Mr.  Twisden,  now 
professor  of  mathematics  at  the  Staff  College : 

The  instruction  and  examinations  in  the  Junior  Department  were,  in  the 
year  1855,  conducted  on  the  following  system : There  was  a division  of  the 
department  into  upper  and  lower  school ; but,  practically,  the  division  was  of 
little  Importance.  The  most  important  division  was  made  by  the  line  which, 
In  each  separate  branch  of  instruction,  divided  the  cadets  in  the  Board  class 
from  those  not  in  the  Board  class. 

A cadet  was  in  a Board  class  who  was  actually  preparing  for  the  publie 
examination,  which  took  place  before  the  4‘  Board  of  Commissioners  for  Reg- 
ulating the  Affairs  of  the  Institution.”  The  Board  was,  however,  in  most 
coses,  represented  by  not  more  than  one  or  two  of  its  members.  In  any  given 
subject,  a cadet  bad  to  pass  through  certain  grades  of  elementary  instruction 
before  he  could  be  placed  in  a Board  class.  Moreover,  he  was  only  moved 
from  one  grade  of  elementary  instruction  to  another  on  passing  examinations, 
which  were  held  monthly  by  the  senior  instructors  in  the  several  subjects. 
Tlie  junior  instructors  reported  those  of  their  cadets  whom  they  regarded  as 
ready  for  promotion,  and  the  senior  ascertained  that  the  proper  degree  of  pro- 
ficiency was  obtained.  Thus,  in  mathematics,  a cadet  had  to  pass  examina- 
Uons.in  Fractions  and  Decimals,  mixed  numbers,  Rule  of  Three,  Interest,  and 
8quare  Root,  Algebra  up  to  the  end  of  Quadratic  Equations,  and  logarithms, — 
four  successive  examinations  in  all.  He  had  then  to  spend  a half  year  in  the 
study  of  Euclid's  Geometry  before  admission  to  the  Board  class.  It  will  be 
understood  that  all  the  eadets  were  not  examined  monthly,  but  only  such  as  were 
reported  as  fit  for  examination ; so  that  any  one  cadet  might  pass  a long  time 
without  examination,  or  he  might  be  examined  for  several  successive  grades  in 
one  subject,  and  not  undergo  any  examination  in  another.  There  was,  In  fact, 
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scarcely  any  mutual  dependence  of  one  branch  of  Instruction  upon  another. 
I believe  the  only  exceptions  to  this  were,  that  a cadet  was  required  to  have 
passed  his  examination  in  algebra  before  getting  iuto  the  lowest  formica- 
tion class,  and  to  hare  gained  a certain  proficiency  in  military  drawiug  before 
getting  Into  the  surveying  class. 

The  Board  class  in  each  branch  was  taught  by  the  senior  instructor  in  that 
branch,  except  that  the  Board  class  of  history  was  taught  by  the  chaplain. 
When  a cadet  had  passed  au  examination  in  any  subject  before  the  Board,  he 
was  said  to  have  taken  up  a step.  The  steps  which  it  was  possible  for  him  to 
take  up  were  as  follows,  and  I have  arranged  them  In  three  groups,  for  conve- 
niences of  reference: 

A.  — (1.)  Euclid's  Geometry.  (2.)  Fortification.  (8.)  Surveying. 

B.  — (4.)  Trigonometry  and  Mensuration.  (5.)  Attack  ami  Defence  of  Forti- 
fication. (tt.)  History  and  Geography.  (7.)  Latin.  (8.)  French.  (9.)  German. 

C.  — <10. ) Elements  of  Mechanics.  (11.)  Elements  of  Coordinate  Geometry 
and  Differential  Calculus. 

To  gain  a commission  without  purchase,  it  was  necessary  to  take  up  the  three 
steps  in  the  group  A,  and  any  three  in  the  group  B, — six  iu  all  But  if  a cadet 
took  up  more  than  six  steps,  the  fact  was  mentioned  in  the  certificate  given  him 
on  leaving  the  College.  For  gaining  this  honorary  distinction,  the  steps  marked 
in  group  C were  allowed  to  count;  but  I believe  not  otherwise.  I may  men- 
tion that,  in  many  cases,  more  than  six  steps  were  taken  up. 

The  process  of  examination  before  the  Board  was  this:  About  seven  weeks 
before  the  cud  of  the  half  year,  the  senior  Instructor  in  each  branch  reported 
the  cadets  In  his  brand)  whom  he  thought  capable  of  taking  a step.  Thus  the 
senior  instructor  or  professor  of  mathematics  reported  those  cadets  in  the 
Euclid  Board  class  whom  he  judged  capable  of  taking  up  the  step.  Shortly 
after,  these  cadets  were  examined  before  the  Lieutenant-Governor ; about  a 
week  before  the  end  of  the  half  year,  they  were  examined  again,  ou  this  occa- 
sion, before  the  Governor ; lastly,  they  were  examined  publicly  before  the 
Hoard.  Failure  was  possible  in  either  of  these  examinations,  and  not  unfre- 
quently  occurred  at  the  preliminary  examinations,  and  sometimes,  though 
rarely,  at  the  Board  examination.  The  effect  of  failure  was,  that  the  cadet 
could  not  pass  his  step  without  going  through  his  examinations  at  the  cud  of 
the  next  half  year. 

The  examinations  wefre  conducted  entirely  vivd  voce.  The  Governor’s  and 
Lieutenant-Governor’s  examinations  were  searching;  they  sometimes  lasted 
from  six  to  seven  hours ; but,  of  course,  the  cadets,  severally,  were  under 
examination  only  during  a part  of  that  time.  The  Board  examination,  though 
less  searching,  was  a real  examination.  A cadet  under  examination  had  not 
the  least  notion  of  what  was  going  to  bo  asked,  except  that  it  was  fairly  within 
the  subject  of  the  step. 

The  system  thus  briefly  described  was  invented  by  Major  Proctor,  who  was 
at  first  Ailjutant,  and,  afterword,  Su  peri  u ten  dent  of  Studies.  It  was  in  opera- 
tion, at  all  events,  as  early  as  the  year  1818.  It  was  open  to  several  objections  ; 
but  it  possessed  this  capital  advantage,  that  it  was  calculated  to  bring,  and,  In 
point  of  fact,  brought  a large  majority  of  the  cadets  up  to  a certain  moderately 
high  standard  of  proficiency.  The  instructors  were  under  no  temptation  to 
take  great  pains  with  a few  clever  boj'8,  and  to  neglect  the  rest;  they  were 
nearly  sure  to  assist  every  cadet  showing  the  least  inclination  to  work,  and  to 
assist  those  most  who  were  In  need  of  assistance. 

On  the  other  hand,  the  system  failed  to  supply  a cadet  of  superior  ability 
with  a motive  to  attain  a high  degree  of  proficiency  In  any  given  subject.  The 
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utmost  attained  was,  that  cadet*  of  more  than  ordinary  ability  were  encouraged 
to  attain  the  standard  of  proticiency  in  more  than  the  necessary  six  subject*. 
The  system  was  also  open  to  the  serious  objection  that,  under  It,  the  cleverest 
cadets  got  through  their  course  quickly.  This  was  bad  for  them,  for  it  hod 
the  effect  of  bringing  their  school-education  to  au  early  end;  and  it  was  bad 
for  the  institution,  because  the  eldest  cadets  were  not  the  most  intelligent. 

I must  be  allowed  to  add,  that  my  experience  of  the  examinations  by 
tried  has  given  me  a very  lively  sense  of  the  valoe  of  that  kind  of  exam!-  9 
nation ; and,  though  it  is  not  adapted  for  all  subjects,  and,  where  many  have  to 
be  examined,  takes  too  much  time,  yet  it  might  be  used  under  many  circum- 
stances with  very  great  advantage,  and  I regard  its  total  disuse  since  the  year 
1858  as  a Veiy  serious  error. 

I have  mentioned  above  the  fact  of  the  Junior  Department  being  divided 
into  an  under  and  upper  school.  1 may  add  that  there  were  six  classes, — three 
In  each  school,  and  two  removes  in  each  class.  I believe  that  tills  was  the  * 
remains  of  an  curlier  organisation,  which,  without  being  formally  abrogated, 
was,  by  degrees,  nearly  obliterated  by  the  introduction  of  the  step  system. 
The  only  thing  that  kept  up  the  distinction  between  upper  and  lower  school 
was,  that  a cadet,  to  be  iu  a Board  class,  had  to  puss  into  upper  school.  The 
three  classes  In  the  upper  school  did  not  have  a nominal  existence  in  1851. 

With  respect  to  the  Senior  Department,  a somewhut  different  system  was 
followed.  The  course  was  one  of  two  years ; but,  in  the  case  of  officers  who 
had  been  cadets,  the  course  was  one  of  a year  and  a half.  There  was  an  exam- 
ination held  at  the  end  of  each  half  year  on  the  subject  of  the  half  year's 
course.  The  method  of  examination  resembled  that  in  use  in  the  Junior 
Department  The  subjects  comprised  In  the  course  arc  mentioned  in  a paper 
printed  on  page  215  of  the  evidence  taken  before  the  Select  Committee  of  the 
House  of  Commons  on  Sandhurst  (1855). 

In  certain  respects,  officers  might  do  more  than  the  prescribed  course,  and 
obtain  honorary  mention,  <?.  </.,  they  might  do  extra  plans ; they  might  take 
up  a certain  amount  of  analytical  mathematics,  with  a portion  of  Poisson's 
44  Trait*;  de  Mecaniquc,"  and  of  Laplace's  “ Mecaniquc  Celeste."  I have  by  me 
the  synopsis  of  the  ordinary  course  of  mathematics  in  use  before  the  year 
1858 ; but,  as  the  heads  of  it  are  given  In  the  paper  above  referred  to,  it  is 
unnecessary  to  give  any  details  about  It. 

The  Report  of  the  Select  Committee  of  1855  contained  va- 
rious suggestions  for  the  improvement  of  botli  departments  of 
the  College,  but  did  not  propose  to  alter  the  character  of  the 
Junior  Department  as  a place  of  juvenile  education.  The  only 
practical  results  of  the  report  were,  the  establishment  of  Queen’s 
cadetships,  and  the  revision  of  the  rates  of  payment  required 
from  all  classes  of  cadets.  The  institution  of  Queen’s  cadet- 
ships was  determined  upon  by  the  Government  in  1850,  but 
the  other  alteration  was  not  immediately  carried  out,  and  no 
modification  of  importance  in  the  constitution  of  the  College 
ensued  from  the  recommendations  of  the  Committee.  It  was 
not  nntil  the  general  reorganization  of  the  system  of  military 
education  which  took  place  in  1857  that  any  important  change 
was  made  in  regard  to  the  Military  College. 
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It  appears  to  have  been  decided  at  the  end  of  1856  by  Lord 
Panmure,  then  Secretary  of  Stato  for  War,  that  an  amalga- 
mation of  the  Junior  Department  of  Sandhurst  with  the  lower 
classes  of  Woolwich  should  be  effected.  The  Council  of  Mili- 
tary Education,  on  their  appointment,  in  April,  1857,  were 
directed  to  suggest  the  mode  in  which  this  amalgamation  could 
be  carried  out,  taking,  as  their  starting  point,  the  principle 
that  Sandhurst  was  to  be  converted  from  a school  for  boys 
into  a college  for  young  men,  with  the  age  of  admission  rang- 
ing from  16  to  18. 

The  proposed  plan  having  been  approved,  an  announcement 
was  made,  in  December,  1857,  that  the  education  of  candidates 
for  all  arms  of  the  service,  who  did  not  obtain  commissions  by 
direct  appointments,  would  be  given  at  Sandhurst ; that  en- 
trance would  be  obtained  by  competitive  examination,  open  to 
candidates  between  the  ages  of  16  and  18  ; that  the  period  of 
study  would  bo  two  years,  and  would  be  terminated  by  a com- 
petitive examination,  the  most  successful  candidates  in  which 
1 would  be  permitted  to  select  the  Engineers  or  Artillery,  accord- 
’ ing  to  the  number  of  vacancies  in  those  corps,  or  would  re- 
\ ccive  commissions  without  purchase  in  the  Cavalry,  Guards, 
or  Line.  Those  who  selected  the  Ordnance  corps  were  to  be 
removed  to  the  school  of  application  at  Woolwich. 

Almost  simultaneously  with  this  notification,  appeared  a 
General  Order,  announcing  the  conversion  of  the  Senior  De- 
partment into  the  Staff  College,  which  was  then  placed  under 
a separate  commandant  and  staff  of  instructors, — the  Junior 
Department  being  henceforward  called  the  Cadet  College. 

An  examination  for  admission  to  Sandhurst,  under  the  regu- 
lations described  above,  took  place  in  January,  1858,  when  24 
candidates  were  admitted  to  the  College.  On  the  26th  of 
April,  however,  a resolution  was  passed  by  the  House  of  Com- 
mons, on  the  motion  of  Mr.  Monsell,  in  consequence  of  which 
the  plan  for  the  amalgamation  of  Woolwich  and  Sandhurst  was 
necessarily  abandoned ; and,  in  May,  1858,  revised  regulations 
were' issued,  which  again  placed  Sandhurst  on  the  footing  of 
1 an  entirely  distinct  establishment  from  Woolwich.  In  these 
regulations,  however,  a new  provision  was  introduced,  by  which 
a cadet  at  the  Military  College  was,  if  otherwise  eligible,  per- 
mitted to  compete  at  the  examination  for  admission  to  Wool- 
wich, without  his  position  at  Sandhurst  being  affected  by  failure 
in  this  examination.  This  regulation  has  been  retained. 
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The  large  increase  in  the  numbers  of  the  College  which  was 
contemplated  by  the  amalgamation  scheme  was  not  carried  out, 
the  establishment  still  remaining  at  180  cadets,  divided  iuto 
two  companies.  At  the  same  time,  the  other  alterations  recom- 
mended by  the  Council  in  the  constitution  and  course  of  study 
of  the  College  were  brought  into  effect.  Since  this  period  the 
system  of  juvenile  military  instruction,  which  had  been  already 
abandoned  at  Woolwich,  has  been  discontinued  at  Sandhurst. 
The  establishment  was  converted  from  a school  for  boys  into 
a college  for  young  men,  the  minimum  age  for  admission  being 
placed  at  16;  while  the  course  of. instruction — the  length  of 
which  was  fixed  at  two  years — was  made  almost  entirely  pro- 
fessional. The  principle  of  competition  was  adopted  as  the 
condition  of  admission,  although  not  to  so  full  an  extent  as  at 
Woolwich,  the  candidate  for  Sandhurst  being  required  to  apply 
to  the  Commander-in-Chief,  in  oracr  to  have  his  name  entered 
on  the  list  of  competitors.  The  entrance  examinations  for 
admission  to  the  College,  and  the  final  examinations  for  com- 
missions, were  placed  under  the  control  of  the  Couneil  of  Mili- 
tary Education ; and  the  whole  method  of  instruction  was 
revised,  the  old  system  of  “ steps  ” being  abandoned. 

Formany  years,  up  to  this  time,  the  College  had  been  almost  » 
entirely  self-supporting.  The  orphan-class  of  cadets,  estab- 
lished by  the  Itoyal  Warrant  of  1808,  who  had  received  a 
gratuitous  education,  had,  after  successive  reductions,  been 
finally  abolished  in  1822  ; and,  though  the  sons  of  officers  were 
still  educated  at  reduced  rates,  the  system  had  been  gradually 
introduced  of  affording  them  this  advantage  without  expense 
to  the  public,  by  increasing  the  rates  paid  by  the  sons  of  pri- 
vate gentlemen.  This  system,  which  had  been  animadverted 
on  by  the  Select  Committee  of  the  Ilouse'of  Commons,  in 
1855,  was  altered  on  the  reorganization  of  the  College,  in  1858  ; 
the  rates  of  payment  from  all  classes  were  reduced,  and  the 
principle  was,  at  least  partially,  adopted,  of  defraying,  by  a 
Parliamentary  vote,  the  difference  between  the  actual  cost  of 
the  education  of  a cadet  and  the  lower  rates  charged  for  the 
sons  of  officers.  The  first  public  announcement  of  the  institu- 
tion of  Queen’s  cadetships,  the  holders  of  which  were  to  receive 
a gratuitous  education,  was  also  made  in  1858.  Since  this 
period,  a large  part  of  the  expense  of  the  College  has  been 
borne  by  the  public. 
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Some  addition  to  the  inetructional  staff  was  made  in  the  year 
1858,  in  consequence  of  the  general  changes  introduced  at  that 
time  in  the  system  and  subjects  of  instruction;  and,  in  the 
sanio  year,  the  office  of  Adjutant — which  had  been  abolished 
in  the  year  1842 — was  revived,  in  consequence  of  the  strong 
representations  of  the  Governor,  Lt.-Gcn.  Sir  H.  D.  Jones. 

The  next  important  change  in  the  organization  of  the  Col- 
lege was  in  1862.  After  the  abandonment  of  the  scheme  for 
the  amalgamation  of  Woolwich  and  Sandhurst,  the  Council  of 
Military  Education  turned  their  attention  to  the  Bubject  of 
enlarging  the  latter  establishment,  with  the  view  of  making  it 
a general  military  college,  through  which  all  candidates  for 
commissions  in  any  branch  of  the  sendee,  except  tho  Artillery 
and  Engineers,  should  bo  required  to  pass.  The  general  out- 
line of  a scheme  having  this  object  in  view  was  submitted  by 
the  Council  as  early  as  July,  1858,  to  General  Peel,  then  Sec- 
retary of  State  for  War.  It  was  still  under  consideration 
when  General  Peel  left  office,  in  the  summer  of  1858,  and  was 
again  brought  tinder  the  notice  of  lus  successor,  Lord  Herbert, 
in  August  of  that  year. 

After  some  consideration,  the  general  principle  of  the  scheme 
was  sanctioned  by  Lord  Herbert,  in  December,  1 859 ; but  no 
immediate  steps  were  taken  for  carrying  the  plan  into  o itera- 
tion. At  the  end  of  1860,  however,  the  Council  were  directed 
to  draw  up  a detailed  scheme  of  organization  for  tho  College, 
on  the  assumption  that  all  candidates  for  commissions  in  the 
Cavalry,  Guards,  and  Infantry,  would  be  required  to  pass 
through  a year’s  course  of  instruction  there ; a vote  was  also 
included  in  the  estimates  of  1861  for  commencing  the  enlarge- 
ment of  tho  buildings,  with  the  ultimato  object  of  providing 
accommodation  for  600  cadets.  The  details  of  the  scheme 
Were,  after  soma  correspondence,  fully  matured,  and  were  on 
the  point  of  being  submitted  to  Her  Mqjcsty  for  approval,  with 
the  view  of  the  new  system  coming  into  effect  on  the  1st  of 
January,  1862.  The  plan,  however,  met  with  very  great  oppo- 
sition, both  iu  the  House  of  Commons  and  from  the  authorities 
of  the  universities,  who  regarded  it  as  necessarily  leading  to 
the  exclusion  of  university  men  from  the  army.  In  conse- 
quence of  this  opposition,  the  Under-Secretary  of  State  for 
War,  toward  the  end  of  the  session  of  1861,  announced,  in  the 
House  of  Commons,  that  the  new  system  should  not  come  into  * 
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operation  until  Parliament  had  had  a further  opportunity  of 
expressing  their  opinion  upon  it.  The  original  plan  was  also 
so  far  modified  that  the  extension  of  the  College  was  limited 
to  providing  accommodation  first  for  600,  and  then  for  400 
cadets,  in  the  first  instance ; but  the  abolition  of  appointments 
to  direct  commissions,  and  the  system  of  passing  all  candidates 
for  commissions  in  the  Line  through  the  College,  were  still 
contemplated,  though  tho  commencement  of  the  system  was 
deferred  until  the  1st  July,  1802. 

The  question  was  in  this  state  at  the  time  of  the  death  of 
Lord  Herbert,  in  August,  1861.  Sir  George  Lewis,  who  suc- 
ceeded him  as  Secretary  of  State  for  War,  having,  during  the 
recess,  reconsidered  tho  question,  announced,  shortly  after  tho 
commencement  of  the  session  of  1862,  that  it  had  been  deter- 
mined to  abandon  the  idea  of  requiring  all  candidates  for  com- 
missions in  the  Line  to  pass  through  the  College,  and  that  the 
system  of  appointments  to  direct  commissions  by  purchase 
would  be  maintained.  At  the  same  time,  it  was  proposed  that 
non-jntrehase  commissions  should  in  future  only  be  obtained 
by  passing  through  Sandhurst,  and  that  an  enlargement  of 
the  College  to  336  cadets  should  tako  place,  to  provide  for  the 
increased  number  of  non-purchase  commissions  caused  by  the 
amalgamation  of  the  Indian  with  the  Imperial  Army. 

Even  in  this  modified  form,  the  plan  for  the  extension  of  the 
College  nppears  to  have  been  viewed  with  considerable  jealousy 
by  the  House  of  Commons.  A vote  adverse  to  it  was  actually 
at  first  carried ; but  tho  question  having,  in  conscqueuce  of  the 
representations  of  Sir  George  Lewis,  been  reconsidered,  the 
plan  proposed  by  the  Government  was  at  length  agreed  to. 
Regulations  for  the  College  on  the  new  footing  were  issued 
on  the  1st  May,  1862.  Theso  regulations  form  the  basis  of  the 
present  system  of  the  College. 

One  of  the  most  important  changes  made  at  this  time  was 
the  great  increase  in  the  number  of  free  commissions  placed 
at  the  disposal  of  the  College.  Under  the  old  system  which 
existed  prior  to  1858,  while  the  institution  was  still  a mere 
place  of  juvenile  education,  all  cadets  who  passed  in  the  six 
“ steps,”  to  w’hich  allusion  has  been  made,  received  free  com- 
missions ; but  there  was,  strictly  speaking,  no  competition  for 
such  commissions.  After  the  alteration  in  the  age  of  admis- 
sion to  tho  College,  and  the  general  revision  of  the  course  of 
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instruction  which  took  place  in  1858,  a limited  number  of  free 
commissions  were  bestowed  upon  those  cadets  who  stood  high- 
est in  the  final  examination.  A large  number  of  these  appoint- 
ments, however,  still  remained  in  the  gift  of  the  Commander- 
in-Chief,  and  were  granted  to  candidates  who  passed  the 
ordinary  examination  for  direct  commissions.  Since  1862,  all 
non-purchase  commissions  have  been  reserved  for  cadets  at 
the  Royal  Military  College,  with  the  exception  of  a small 
number  (not  exceeding  on  an  average  12  annually)  bestowed 
upon  non-commissioned  officers  promoted  from  the  ranks,  and 
upon  gentlemen  who  have  held  the  appointment  of  page  to 
Her  Majesty.  The  commissions  given  to  the  latter  arc  exclu- 
sively in  the  Foot  Guards,  and  their  number  seldom  exceeds 
one  in  each  year.  The  free  commissions  allotted  to  the  College 
are  thrown  open  to  competition  among  the  cadets,  with  the 
exception  of  those  reserved  for  Queen’s  and  Indian  cadets. 
Both  of  these  classes  of  cadets  have,  since  the  institution  of 
Indian  cadetships,  which  took  place  simultaneously  with  the 
change  of  the  College  system,  in  August,  1862,  been  entitled 
to  receive  free  commissions  on  passing  a qualifying  examination 
at  the  end  of  their  term  of  residence. 

The  course  of  study  at  the  College  was,  at  the  same  time, 
considerably  modified,  with  the  view  of  allowing  its  comple- 
tion, under  ordinary  circumstances,  in  one  year,  instead  of  two 
years,  as  formerly, — the  maximum  term  of  residence  being 
fixed  at  a year  and  a half.  An  attempt  was  also  made  to  ren- 
der the  course  more  strictly  professional,  and  better  adapted 
to  qualify  a young  officer  for  the  performance  of  ordinary  reg- 
imental duties  immediately  on  joining  his  corps,  by  the  intro- 
duction of  instruction  in  military  law,  interior  economy,  etc. 

The  age  of  admission  was  fixed  at  18  to  20  for  candidates 
for  the  Infantry,  and  16  to  22  for  those  for  the  Cavalry, — an 
extension  of  a year  in  these  limits  being  for  the  first  time 
introduced  in  favor  of  students  at  the  universities.  A further 
privilege  held  out  to  the  latter  class  of  candidates  was  that, 
while  others  could  only  obtain  admission  by  competitive  exam- 
ination, the  fact  of  having  passed  certain  university  examina- 
tions was  of  itself  made  a qualification  for  admission.  These 
concessions,  which,  at  first,  were  made  to  the  Universities  pf 
Oxford,  Cambridge,  and  Dublin,  have  been  since  extended  to 
the  other  universities. 
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The  number  of  cadets  was  never  raised  to  the  extent  con- 
templated in  the  plan  proposed  by  Sir  George  Lewis.  It  was 
originally  intended  that  the  College  should  accommodate  330 
cadets,  divided  into  four  companies  of  84  each  ; but  the  estab- 
lishment was  ultimately  fixed  at  250.  This  increase,  however 
(the  numbers  having,  previously  to  1862,  been  180),  led  to  the 
addition,  in  August,  1862,  of  a third  company  to  the  two  in 
which  the  cadets  had  been  previously  divided.  An  additional 
captain  was  appointed  to  command  this  company,  and,  at  tho 
same  time,  three  subaltern  officers  (one  to  each  company)  were, 
for  the  first  time,  added  to  the  strength  of  the  establishment, 
to  assist  tho  captains  in  tho  charge  of  the  companies.  Simul- 
taneously with  this,  an  important  alteration  was  made  in  the 
discipline  of  tho  College,  by  abolishing  the  system  which  had 
hitherto  prevailed  of  employing  the  sergeants  to  assist  in  main- 
taining discipline  by  reporting  the  cadets  for  offences  committed 
against  the  regulations. 

The  increase  in  the  establishment  also  necessitated  in  this 
year  an  augmentation  of  the  staff  of  instructors. 

The  establishment  of  tho  Royal  Military  College  in  1863, 
after  the  change  of  system  had  come  into  effect,  was  as  follows : 

General  Steffi. — 1 Governor,  1 Chaplain,  1 Paymaster,  1 Quartermaster,  1 
Surgeon,  1 Assistant-Surgeon,  1 Riding  Master. 

Staff  College. — 1 Commandant,  1 Adjutant,  9 Professors,  SO  Students. 

Cadet  College. — 1 Lieutenant-Governor,  1 Major  and  Superintendent  of 
Studies,  3 Captains  of  Companies,  3 Subalterns,  230  Gentlemen  Cadets,  1 Adju- 
tant, 40  Professors  and  Instructors,  of  whom  two  were  employed  also  at  the 
Staff  College. 

The  organization  of  tho  College  has  undergone  no  material 
alteration  since  1863,  with  the  exception  of  the  abolition  of 
the  office  of  Lieutenant-Governor,  and  tho  substitution  for  it 
of  that  of  Commandant  of  the  Cadet  College.  Tho  change, 
though  decided  upon  in  1862,  was  not  carried  out  during  the 
tenure  of  office  of  the  officer  who,  at  that  time,  held  the  appoint- 
ment of  Lieutenant-Governor,  and  did  not  actually  take  effect 
until  1864.  The  Lieutenant-Governor,  though  nominally  the 
deputy  of  the  Governor,  had  exercised  no  control  over  tho 
Commandant  of  the  Staff  College  from  the  timo  of  the  insti- 
tution of  the  latter  establishment,  in  1858.  Ills  functions  were 
limited  to  the  Cadet  College,  of  which  he  was  virtually,  though 
not  nominally,  the  Commandant. 

The  establishment  of  cadets  was  raised  in  1865  to  300,  and 
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some  slight  alterations  have,  at  varioug  times,  been  made  in 
the  number  of  professors  and  instructors ; but,  in  its  general 
character,  the  establishment  at  the  present  time  remains  as  it 
was  in  1 803. 

The  modifications  which  have  since  been  made  consist  chiefly 
in  the  reduction  of  the  higher  limit  of  age  for  admission  to  19 
for  all  branches  of  the  service  (retaining,  however,  the  former 
exception  in  favor  of  students  from  the  universities) ; the  dis- 
continuance of  the  study  of  military  law,  etc.;  and  the  exten- 
sion of  the  ordinary  course  of  residence  from  one  year  to  a 
year  and  a half.  . 

In  regard  to  discipline,  the  system  of  assigning  marks  for 
good  conduct,  which  was  introduced  by  the  regulations  of 
1862,  has  been  discontinued,  owing  to  practical  difficulties 
which  were  found  to  occur  in  carrying  out  the  system  with 
uniformity.  At  the  beginning  of  1868,  an  alteration  was 
introduced  in  the  powers  of  the  professorial  staff  with  regard 
to  the  maintenance  of  discipline.  Previously  to  this  period 
they  had  exercised  no  disciplinary  powers ; they  have  since 
been  required  to  take  notice  of  all  offences  whieh#comc  within 
their  cognizance,  cither  in  Or  out  of  study,  and  have  been 
empowered  to  place  a cadet  in  arrest  pending  an  inquiry,  into 
the  offence.  Even  at  the  present  time,  however,  the  professors 
have  no  power  of  punishment,  this  power  being  confined  to  the 
military  staff  Of  the  College. 

According  to  the  Royal  Warrant  of  1808,  the  four  compa- 
nies of  cadets  were  placed  upon  the  establishment  of  the  army, 
and  every  one  admitted  to  the  College  received  a warrant  of 
gentleman  cadet,  with  the  daily  pay  of  2s.  6 d.  Down  to  the 
year  1857,  the  regulations  for  admission  to  the  College  con- 
tained the  provision  that,  “in  conformity  to  the  Royal  War- 
rant, dated  the  27tli  of  May,  1808,  all  gentlemen  cadets  at  the 
Royal  Military  College  are  subject  to  the  Articles  of  War.” 
This  provision  appears  to  have  been  omitted  from  all  regula- 
tions published  on  the  recommendation  of  the  Council  of 
Military  Education  since  the  reorganization  of  the  College, 
which  took  place  at  the  beginning  of  1858.  At  the  present 
time,  a cadet,  on  admission,  is  required  to  sign  a declaration 
“ to  conform,  in  every  respect,  to  Her  Majesty’s  Regulations, 
and  to  the  rules  and  discipline  of  the  service.” 

The  Board  of  Commissioners,  at  the  time  of  the  report  of 
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the  Select  Committee  of  the  House  of  Commons,  in  1855,  still 
continued  to  administer  all  the  affairs  of  the  Royal  Military 
College,  in  virtue  of  the  wide  powers  vested  in  them  by  the 
Royal  Warrant  of  1808.  For  some  years  previously  to  this, 
however,  the  War  Office  had  exercised  considerable  control 
over  the  financial  acts  of  the  Board.  On  the  appointment  of 
the  Council  of  Military  Education,  in  1857,  the  latter  l>ody 
began  to  superintend  the  course  of  instruction  at  the  College, 
their  attention  having  been  directed  to  this  subject  in  the  first 
instructions  issued  to  them  on  their  appointment  At  the 
beginning  of  1858,  they  commenced  to  conduct  the  examina- 
tions for  admission,  and,  by  a Royal  Warrant  of  the  1st  Octo- 
ber, 1858,  they  were  formally  appointed  Visitors  of  the  Col- 
lege, and  required  to  report  to  the  Commander-in-Chief  upon 
the  instruction  given  at  it  The  power  of  recommending  either 
the  appointment  or  removal  of  the  professors  and  instructors 
was,  by  the  same  warrant,  placed  in  their  hands. 

The  original  warrant  of  1808  has  never  been  cancelled,  and 
the  powers  vested  by  it  in  the  Board  of  Commissioners  still, 
therefore,  nominally  remain  in  force,  except  so  far  as  by  the 
warrant  of  1858.  Since  this  time,  however,  the  connection 
of  the  Commissioners  with  the  management  of  the  College 
has  been  gradually  diminished.  In  1863,  the  office  of  Secre- 
tary to  the  Board  was  abolished,  his  financial  duties  being 
transferred  to  the  Paymaster  of  the  College,  and  the  perform- 
ance of  his  other  duties  being  provided  for  in  the  Com- 
mandcr-in-Chief’s  office.  The  discipline  of  the  College  still 
remains  nominally  under  the  superintendence  of  the  Commis- 
sioners , but,  even  in  regard  to  this  point,  their  interference, 
except  when  questions  of  considerable  importance  have  arisen, 
appears  to  have  been  little  called  for.  Their  duties  of  late 
years  seem  to  have  been  principally  confined  to  business  con- 
nected with  the  management  of  the  College  property,  in  regard 
to  which,  although  the  estate  is  now  formally  vested  in  the 
Secretary  of  State  for  War,  the  former  powers  of  the  Commis- 
sioners are  reserved. 

The  attendance  in  the  College,  since  its  reorganization,  has 
been  as  follows,  viz. : 


1855  180 

1863  250 

1866  300 
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Staff  qf  Government  and  Instruction,  1871-2. 

President. — Duke  of  Cambridge,  Field  Marshal. 

Vice-President. — RL  Hon.  Edward  Cardwell,  Secretary  of  War. 

Governor. — LL-Gcn.  8ir  D.  A Cameron. 

Assistant. — Col.  J.  E.  Addison. 

Paymaster. — Major  Oliver  Nicolla. 

Chaplain. — Rev.  E.  J.  Rogers,  M.A. 

Quartermaster.  —John  Davies. 

Surgeon. — A McLean,  M.D. 

Assistant  Surgeon. — John  Greig,  M.D. 

Hiding- Master. — CapL  C.  C.  Brooke. 

CADETS*  COLLEGE. 

Adjutant. — Major  W.  Patterson. 

Captains  qf  Companies  qf  Gentlemen  Cadets. — LL-Col.  W.  R.  Farmor,  LL-Col. 
Alfred  P.  Bowlby,  CapL  H.  E.  Couper. 

Stiff  qf  Instruction, 

Mathematics  and  Arithmetic.— Rev.  J.  W.  Vintner,  Rev.  Alfred  Deck,  G. 
Hester,  J.  P.  Kelley. 

F>rtification.  —CapL  G.  Phillips,  LL  E.  D.  C.  O’Brien,  CapL  H.  L.  Mitchell. 
Military  Surveying. — CapL  W.  Paterson. 

Military  History. — Capt.  E.  M.  Jones. 

Military  Drawing. — CapL  E.  A Anderson,  CapL  C.  W.  FothergLll,  CapL 
R.  L.  Lcir. 

Landscape  Drawing. — Robert  Harley. 

French  Language.— J.  Balagud. 

Geology. — T.  R.  Jones. 

Chemistry.  — Edm.  Atkinson,  Pli.D. 


8TAFF  COLLEGE. 

Commandant. — Col.  E.  B.  naraley,  C.B. 

Adjutant. — Major  A S.  Jones. 

Professors  and  Instructors. 

Mathematics. — Rev.  J.  F.  Twisden,  T.  Savage. 

Military  llistory. — Major  C.  Adams. 

Fortification  anti  A rtillei'y. — CiujL  H.  Sehaw. 

Military  Topography.— Major  8.  B.  Farrell,  Royal  Engineers. 
Military  Administration— CapL  W.  Walker. 

French. — A.  A De  Ch  a rente. 

German. — Dr.  Overbeck. 

Hindustani. — J.  Dowson. 

Military  Drawing.— CapL  E.  A Anderson. 
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QUEEN'S  AND  INDIAN  CADETSHIPS. 

The  creation  of  Queen’s  cadetships  originated  in  the  recom- 
mendations of  the  select  Committee  of  the  House  of  Commons 
on  Sandhurst.  At  the  time  the  Committee  reported  (in  the 
year  1855)  the  age  of  admission  to  Sandhurst  was  from  13  to 
15 ; in  the  following  year,  however,  at  the  time  the  recom- 
mendations of  the  Committee  were  adopted  by  the  Govern- 
ment, it  was  in  contemplation  to  raise  the  minimum  age  for 
admission  to  the  College  to  16;  and  it  was  consequently  de- 
cided that,  in  order  to  meet  the  case  of  those  who  under  the 
former  regulations  would  have  been  admitted  as  Queen’s 
cadets  at  a younger  age,  a special  allowance  of  40/.  a year 
might,  at  the  discretion  of  the  Secretary  of  State,  be  granted 
to  a candidate  qualified  for  a Queen’s  cadetship,  at  the 
age  of  13,  to  assist  him  in  his  preparatory  education,  until 
he  attained  the  age  at  which  he  would  be  eligible  for  admis- 
sion to  the  College.  This  arrangement  was  sanctioned  by 
the  Treasury  in  1856,  and  at  first  the  results  of  the  recom- 
mendations of  the  Select  Committee  seem  to  have  been  con- 
fined to  granting  candidates  the  special  allowance  in  aid  of 
their  preparatory  education,  os  no  cadet  entered  until  1860. 

The  first  public  announcement  of  the  institution  of  Queen’s  ’ 
cadetships,  and  of  the  regulations  under  which  they  were  to 
be  granted,  was  made  by  a General  Order,  dated  Horse 
Guards,  5th  January,  1858.  It  had  by  this  time  been  finally 
determined  to  fix  the  ordinary  minimum  age  for  admission  to 
Sandhurst  at  16;  but  an  exception  was  made  in  favor  of  the 
Queen’s  cadets,  who  we  re  to  bo  admitted  one  year  younger, — 
at  the  age  of  15.  The  following  were  among  the  regulations : 

These  cadetship*,  ol  which  there  are  twenty  In  all,  are  confined  to  the  sons 
of  officers  of  the  army.  Royal  nary,  and  Royal  marines,  who  have  fallen  in 
action,  or  have  died  of  wounds  received  In  action,  or  of  diseases  contracted  on 
active  service,  and  who  have  left  their  families  in  reduced  circumstances. 

Gentlemen  cadets  on  this  class  are  educated  gratuitously. 

The  nominations,  with  the  concurrence  of  the  Secretary  of  State  for  War, 
are  made  by  the  Commander-in-Chicf  for  the  army.  In  tile  proportion  of  15 
cadetships,  and  by  the  First  Lord  of  the  Admiralty  for  the  navy  and  marines, 

In  that  of  live  cadetships, — to  whom  applications  are  to  be  made. 

No  candidate  can  be  admitted  under  the  age  of  15,  nor  above  that  of  17. 

In  a case  where  the  services  of  the  father  and  the  circumstances  of  the 
family  arc  deemed  snch  as  to  constitute  a claim,  a candidate  ineligible  for  im- 
mediate admission,  on  account  of  his  not  having  attained  the  proper  age,  but 
being  a promising  youth,  may,  at  the  discretion  of  the  Secretary  of  State  for 
War,  tie  allowed  on  addition  to  the  compassionate  allowance,  with  the  especial 
View  of  promoting  his  education,  until  he  is  eligible  for  admission. 

The  regulations  under  which  Queen’s  cadets  are  at  present 
nominated  are  similar  to  the  above,  with  the  exception  that 
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the  wording  of  the  phrase  “ diseases  contracted  on  active 
service  ” has  been  altered  to  “ diseases  contracted  on  service 
abroad ,”  and  that  Queen’s  cadets,  like  other  candidates,  are 
not  now  admitted  until  the  age  of  16.  An  addition  to  the 
“ Compassionate  Allowance,”  not  exceeding  401.  a year,  may 
at  the  same  time  be  granted  to  a candidate  after  the  age  of 
13,  in  order  to  assist  him  in  his  education  until  he  becomes 
eligible  for  admission  to  the  College.  The  number  of  Queen’s 
cadetships  (20)  includes  both  those  who  have  entered,  and 
those  to  whom  the  educational  allowance  is  granted  previ- 
ously to  their  admission. 

From  the  first  institution  of  Queen’s  cadetships,  the  candi- 
dates nominated  to  them  have  been  admitted  to  the  College 
on  passing  a qualifying  examination,  and  have  received  a gras 
tuitous  education  ; they  were,  however,  originally  required  to 
compete  for  commissions  without  purchase,  with  other  candi- 
dates, at  the  end  of  the  College  course.  The  privilege  of  ob- 
taining a free  commission  on  passing  merely  a qualifying  ex- 
amination was  not  extended  to  them  until  the  institution  of 
the  Indian  cadetships  in  1862.  As  it  was  found  necessary  to 
exempt  the  Indian  cadets  from  competition  with  other  candi- 
dates for  commissions  without  purchase,  a similar  privilege 
was  extended  to  the  Queen’s  cadets.  Both  classes  of  cadets, 
in  addition  to  their  free  education  and  maintenance,  receive 
clothing  and  pocket  money. 

The  institution  of  Indian  cadetships  at  Sandhurst  took  place 
in  consequence  of  the  transfer  of  the  government  of  India 
from  the  East  India  Company  to  the  Crown,  and  the  subse- 
quent amalgamation  of  the  Indian  and  Imperial  forces. 

The  notice  of  the  admission  of  Indian  oadets  to  the  establish- 
ment appears  . for  the  first  time  in  the  College  regulations  of 
1st  May,  1802.  Their  number,  like  that  of  the  Queen’s 
cadets,  is  limited  to  20.  They  are  nominated,  under  the  pro- 
visions of  Acts  21  & 22  Viet  cap.  106,  8.  35,  and  23  <&  24 
Viet.  cap.  100,  by  the  Secretary  of  State  for  India  in  Council, 
from  the  sous  “ of  persons  who  have  served  in  India  in  the 
military  or  civil  services  of  Her  Majesty  or  the  East  India 
Company.”  The  restrictions,  however,  regarding  the  death 
of  the  father  and  the  circumstances  of  the  family,  which  ap- 
ply to  a candidate  for  a.  Queen’s  cadetship,  do  not  limit  the 
nomination  of  Indian  cadets.  The  expense  of  the  education 
and  maintenance  of  the  latter  is  borne  by  Indian  revenues. 
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REGULATIONS  FOR  ADMISSION,  CLOTHING,  BOOKS,  PAYMENTS,  ETC.,  1867. 

L Candidates  for  vacancies  at  the  Royal  Military  College,  Sandhurst,  will 
be  required  to  undergo  an  examination  under  the  superintendence  of  the 
Council  of  Military  Education.  Examinations  for  this  purpose  will  be  held 
til  June  and  December  of  each  year,  at  the  Royal  Hospital.  Chelsea. 

2.  Twenty  Queen's  cadets  will  be  borne  on  the  establishment,  being  the 
sons  of  officers  who  have  fallen  in  action,  or  have  died  of  w'ounds  received  in 
action,  or  of  diseases  contracted  on  service  abroad ; and  who  have  left  their 
families  in  reduced  circumstances.  Fifteen  will  be  sons  of  officers  of  the 
army,  and  live  will  be  sons  of  officers  of  the  Royal  Navy  and  Royal  Marines. 

There  will  be,  in  addition,  twenty  Indian  cadetships,  for  nomination  to 
which  the  sons  of  persons  will  be  selected  who  have  served  in  India  in  the 
military  or  civil  sendees  of  Her  Maiesty,  or  of  the  East  India  Company. 

8.  Candidates,  whether  for  the  infantry  or  the  cavalry,  must  he  between 
16  and  19  years  of  age  at  the  commencement  of  the  term  immediately  sue* 
cecding  their  admission  examination. 

Terms  commence  on  the  1st  February  and  1st  August. 

Students  from  the  Universities  will  be  admissible  at  the  ages  stated  in  Art 
11  of  these  regulations. 

4.  Every  candidate  for  admission  must  apply  (If  under  age,  through  his 
parent  or  guardian)  to  the  Commander-In-Chief,  to  have  his  name  entered  on 
the  list  of  candidates. 

5.  He  must  transmit  with  his  application  the  following  documents,  viz. : 
(a)  An  extract  from  the  register  of  his  baptism,  or,  in  default  of  that,  a de- 
claration before  a magistrate,  made  by  one  of  his  parents,  giving  his  exact 
age.  (6)  A certificate,  from  the  minister  of  the  Church  or  denomination  to 
which  he  belongs,  of  his  having  been  duly  Instructed  in  the  principles  of  the 
Christian  religion. 

6.  His  name  having  been  placed  upon  the  list  of  candidates,  it  will  be 
open  to  him  to  offer  himself  at  any  or  the  half-yearly  examinations  which 
may  occur  while  he  is  within  the  prescribed  limits  of  age.  If  unsuccessful  In 
obtaining  one  of  the  vacancies  at  the  college,  he  wilt  be  allowed  to  present 
himself  at  any  subsequent  examination  until  he  has  exceeded  the  maximum 
age.  After  he  has  exceeded  the  maximum  age,  he  cau  only  be  admitted  into 
the  army  on  obtaining  a direct  commission  by  purchase,  in  the  usual  manner, 
after  passing  a qualifying  examination. 

7.  He  will  be  examined  by  a medical  officer,  who  will  ascertain  whether 
he  is  free  from  all  bodily  and  orgunic  defects,  and  whether,  as  far  as  regards 
physical  constitution,  he  Is  in  every  point  of  view  fit  for  military  sendee. 

8.  The  following  will  be  the  subjects  of  examination,  but  no  candidate 
will  be  allowed  to  be  examined  in  more  than  Jive  of  these  subjects : 

Marks. 

Classics:  Latin,  2,000;  Greek,  1,600,  - - 8,600 

Mathematics,  - 8,600 

English  language,  ....  - 1,200 

Modern  languages,  each,  -----  1,200 
History,  with  geography.  - 1,200 

Natural  sciences  (7.  mineralogy  and  geology),  • 1,200 
Experimental  sciences  (chemistry,  heat,  and  electricity),  1,200 
Geometrical  drawing,  -----  600 

Free-hand  drawing,  - - - - - 600 

Of  the  above  subjects,  the  elementary  portions  of  mathematics  and  the 
English  language  are  obligatory  on  each  candidate. 

The  following  elementary  branches  will  be  included  in  the  obligatory  sec- 
tion of  mathematics,  viz. : 

In  arithmetic  : vulgar  and  decimal  fractions,  proportion,  extraction  of  tho 
square  root,  andlnterest. 

In  algebra  : fractions,  simple  equations,  and  questions  producing  them. 

In  Euclid : the  first  three  books. 

To  these  elementary  branches  1,200  marks  (out  of  the  whole  3,600  for 
mathematics)  will  be  allotted,  and  it  will  be  necessary  for  qualification  that  at 
least  400  be  obtained,  of  which  200  must  be  obtained  in  arithmetic. 

In  the  English  language  400  marks  will  be  allotted  to  correct  and  legible 
writing  from  dictation,  and  to  composition ; and  of  these  it  will  be  necessary 
for  qualification  that  200  be  obtained. 

Gut  of  the  remaining  subjects  the  candidate  may  select  any  three. 

37 


Digitized  by  Google 


57.8 


ROYAL  MILITARY  COLLEGE  AT  SANDHURST. 


No  candidate  will  be  allowed  to  count  the  marks  gained  In  any  of  the  three 
voluntary  subject*,  unless  amounting  to  one  sixth  of  the  whole  number  of 
marks  allotted  to  that  subject : and  for  qualification  he  will  be  required  to  ob- 
tain on  his  five  subjects  a total  of  1,500  marks. 

No  marks  will  be  allowed  to  count  in  any  Bubject  left  optional  to  the  can- 
didate, unless  he  gain  at  least  one  sixth  of  the  whole  number  allotted  to  that 
subject 

9.  Every  candidate  will  be  required  to  forward  to  the  Military  Secretary, 
Horse  Guards,  one  month  before  the  examination,  a statement  of  the  subjects 
lie  desires  to  take  up.  as  well  as  a certificate  from  the  master  or  tutor  under 
whom  he  has  been  educated,  of  his  general  moral  conduct  for  at  least  the  two 
preceding  years.  If  a candidate  has  failed  In  a previous  examination  he  will 
only  be  required  to  forward  a list  of  the  subjects  he  selects,  and  a certificate 
of  conduct  between  the  two  examinations.  These  documents  are  under  no 
circumstances  to  be  transmitted  before  the  date  above  specified. 

10.  After  the  examination  the  candidates  will  be  reported  to  the  Com- 
mander-In-Chief in  the  order  of  their  merit,  and  will  be  appointed  accordingly 
as  far  as  vacancies  will  allow. 

11.  Candidates  who  have  passed  the  examinations  called  “ responsions”  and 
“moderations”  at  the  University  of  Oxford,  or  those  called  “previous  exam- 
inations” at  the  Universities  or  Cambridge  and  Dublin,  or  the  matriculation 
examination  of  the  University  of  London;  or  any  one  of  the  three  examina- 
tions required  for  the  degree  of  M.  A.  at  the  Universities  of  8t  Andrew’s  and 
Glasgow;  or  the  “class  examination  of  the  second  year”  (Curriculum  of 
Arts)  at  the  University  of  Aberdeen;  or  the  “preliminary  examination”  at 
the  University  of  Edinburgh  ; or  the  “ first  University  examination  ” of 
Queen’s  University,  Ireland,  will  be  considered  as  qualified  for  admission  to 
the  Royal  Military  College  without  further  examination. 

Candidates  from  the  Universities  must  not  be  more  than  21  years  of  age  for 
the  infantry,  nor  more  than  23  years  for  the  cavalry.  They  will  be  required 
to  send  to  the  Military  Secretary,  Horse  Guards,  two  month's  before  the  com- 
mencement of  the  term  at  which  they  desire  to  enter,  certificates  from  the 
responsible  authorities  of  their  college  of  general  moral  conduct  during  resi- 
dence at  the  University,  and  of  having  passed  the  above-mentioned  examina- 
tions, together  with  the  certificate  of  age,  as  required  by  clause  5 

8houul  the  number  of  general  candidates  be  considerably  Jn  excess  of  the 
number  of  vacancies  at  the  college,  a suitable  portion  of  those  vacancies  will 
be  offered  to  the  University  and  to  the  competing  candidates  respectively. 

12.  Candidates  for  admission  as  Queen’s  cadets  must  apply  for  a nomina- 
tion to  the  Commander-in-Chlef,  if  the  sons  of  ollicers  in  the  army ; or  to  the 
First  Lord  of  the  Admirality,  if  the  sons  of  officers  in  the  Royal  navy,  or 
Royal  marines.  The  above  nominations  will  be  made  by  the  Commander- in- 
Chief  or  First  Lord  of  the  Admiralty,  with  the  concurrence  of  the  Secretary 
of  State  for  War.  The  Secretary  of  State  for  India  in  Council  will  nominate 
to  cadetships  for  the  Indian  services. 

Provision  of  Xccexsaric*,  Book* r,  Contribution*,  etc. 

13.  Every  gentleman  cadet  will  receive  from  the  Military  Secretary  a list 
of  the  articles  of  clothing,  books,  and  instruments  with  which  he  must  pro- 
vide himself  before  joining  the  college,  and  which  he  will  be  required  to  keep 
complete  during  his  residence. 

Any  other  books,  instruments,  or  drawing  implements  that  he  may  subse- 
quently roaulre  for  the  prosecution  of  his  studies,  will  be  provided  at  the  col- 
lege, and  charged  to  his  account 

14.  The  amount  of  contribution  for  education,  board,  washing,  and  medical 
attendance,  on  account  of  each  cadet  per  annum,  is  as  follows : 

a.  For  sons  of  private  gentlemen,  - £100 

b.  For  sons  of  admirals,  and  general  officers  having  regi- 

ments or  receiving  Indian  colonels'  allowances,  - 80 

c.  For  sons  of  general  officers,  - - - - 70 

d.  For  6ons  of  captains  and  commanders  of  the  Royal 

navy,  and  field  officers  of  the  army  having  substan- 
tive rank,  - - - - - - 50 

e.  For  sons  of  all  officers  of  the  royal  navy  and  army 

under  the  above  rank,  - - - - - 40 

f.  For  sons  of  officers  of  the  roynl  navy  and  army  who 

have  died  in  the  service,  and  whose  families  are 
proved  to  be  left  in  pecuniary  distress,  - 20 
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g.  Queen’s  cadets  and  cadets  nominated  by  the  Secretary 

of  State  for  India  in  Council,  ...  Free. 

15.  General  officers  on  the  non-effective  list  will  pay  according  to  their 
last  substantive  rank. 

Officers  who  have  sold  their  commissions  are,  in  this  classification,  reck- 
oned as  private  gentlemen. 

The  cases  of  officers  who  have  retired  voluntarily  upon  half-pav  previous 
to  having  served  twenty-five  years  on  full  pay  will  be  s{>eciully  considered. 

Officers  who  retire  on  hulf-puy  after  twenty-five  years’  service  on  full  pay 
will  be  classified  for  payment  with  the  rank  in  which  they  last  served. 

16.  The  orphans  of  officers  whose  claims  do  not  come*  under  classes  /.  and 
g%  must  contribute  according  to  the  substantive  rank  last  held  by  their  fathers. 

17.  For  sous  of  officers  who  have  retired  on  full  pay,  the  payments  will  be 
according  to  the  substantive  rank  last  held  by  their  fathers. 

lb.  The  sons  of  officers  of  civil  departments  having  relative  rank  with  of- 
ficers of  the  army  and  navy,  of  the  permanent  militia  staff,  and  of  adjutants 
of  the  volunteer  force,  arc  admissible  to  the  college  on  the  same  terms  ns 
those  prescribed  for  the  sons  of  army  and  navy  officers  of  corresponding 
rank. 

19.  The  sons  of  Indian  naval  and  military  officers  not  specially  nominated 
by  the  Secretary  of  State  for  India  will  be  admitted  on  the  same  terms  as  the 
sons  of  officers  of  the  Queen’s  service. 

20.  Contributions  for  the  sons  of  professors  at  the  Staff  and  Cadet  Colleges, 

at  the  Royal  Military  Academy,  and  at  the  late  Iudian  Colleges,  Addiscoinbe, 
will  be £50 

For  the  sons  of  masters  at  the  above  institutions,  - 40 

21.  Any  change  w hich  may  take  place  by  promotion  or  retirement  in  the 
rank  of  the  father  of  a cadet  must  be  Immediately  notified  to  the  Military 
Secretary,  in  order  that  the  contribution  paid  to  the  college  on  account  of 
such  cadet  may  be  regulated  accordingly. 

22.  Previously  to  the  admission  of  a cadet  (not  a Queen’s  cadet)  he,  or  if  a 
minor,  his  parent  or  guardian,  will  be  required  to  make  the  following  pay- 
ments, viz. : 

1.  ITis  contribution  for  half  a year. 

2.  The  sum  of  15/.  for  liis  first  equipment  of  uniform  clothing. 

3.  The  sum  of  10c.  for  the  support  of  the  company  reading-rooms. 

4.  A deposit  of  15/.  on  account,  for  contingent  expenses. 

23.  The  above  sums  are  to  be  paid  to  the  paymaster  of  the  College. 

24.  For  each  succeeding  half  year  the  regulated  contribution  is  in  like 
manner  to  be  paid  in  advance,  to  the  paymaster  of  the  college,  to  whom  must 
also  be  remitted  the  sum  of  5/.  for  the  further  provision  of  uniform  clothing, 
and  such  sum  os  may  be  required  to  make  up  the  contingent  deposit  to  1m. 
The  amount  of  this  balance  will  be  shown  by  an  account,  rendered  at  the 
end  of  every  half  year,  of  the  sums  paid  out  of  the  deposit  during  the  past 
term. 

25.  No  cadet  on  whose  behalf  these  regulations  In  regard  to  payments 
have  not  been  complied  with,  will  be  received  at  the  college. 

26.  No  refund  of  contribution  will  be  made  for  any  portion  of  the  half 
year  in  which  the  cadet  may  be  removed  from  the  establishment,  without  the 
special  sanction  of  the  Secretary  of  8tatc  for  War. 

27.  No  payments  will  be  required  from  Queen’s  or  Indian  cadets. 

28.  If  a cadet  be  rusticated  during  a term,  his  contribution  for  the  half 
year  will  be  forfeited. 

29.  If  absent  a whole  term  in  consequence  of  rustication  or  sickness,  a 
contribution  of  10 1.  will  be  required  for  the  privilege  of  his  name  being  kept 
on  the  rolls  of  the  establishment,  and  for  a vacancy  being  guaranteed  at  the 
commencement  of  the  next  term. 

30.  If  absent  from  sickness  during  any  portion  of  a term,  a refund  of  that 
portion  applicable  to  subsistence  will  be  permitted. 

31.  In  the  cases  of  cadets  of  the  orphan  class,  whose  annual  contribution 
is  only  20/.,  the  amount  to  be  paid  when  the  absence  extends  over  a whole 
term  will  be  submitted  to  and  determined  by  the  Secretary  of  State. 

32.  Every  gentleman  cadet  will  be  supplied  with  a weekly  allowance  of 
pocket  money,  at  the  discretion  of  the  commandant  of  the  college  ; but  this 
allowance  will  not  exceed  4s.  fid.  a week  for  a gentleman  cadet  who  is  a re- 
sponsible under  officer,  4s.  a week  for  a gentleman  cadet  who  is  an  under  offi- 
cer, 3s.  fid.  a week  for  a gentleman  cadet  who  is  a corporal,  and  2s.  fid.  a week 
for  all  other  gentlemen  cadets.  The  expense  of  this  allowance  will  be  de- 
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frayed  out  of  the  amount  deposited  for  the  purpose  of  meeting  contingent 
expenses,  and  tig  the  case  of  Queen's  or  Indian  cadets  it  will  lie  borne  by  the 
public. 

Discipline. 


33.  All  gentlemen  cadets  are  subject  to  such  rule*  and  regulations  as  are, 
or  may  be  from  time  to  time,  established  for  the  maintenance  of  good  order 
and  discipline. 

34.  Every  gentleman  cadet  will  be  liable  to  be  removed  from  the  college 
at  any  time  should  his  conduct  be  such  as  to  render  it  obvious  that  his  remain- 
ing would  be  either  hurtful  to  the  institution  or  unprofitable  to  himself. 

35.  To  every  cadet  will  be  assigned,  at  the  commencement  of  each  term, 
100  marks  for  conduct. 

From  this  number  deductions  will  be  made  in  certain  authorized  propor- 
tions for  every  offence  which  shall  have  been  met  by  a punishment  of  mure 
than  two  days'  drill. 

Should  the  cadet  forfeit  more  than  thrce-fonrths,  or  75  of  the  above  100 
marks*  he  will  not  lie  gazetted  to  his  commission  until  all  other  gentlemen 
cadets  of  the  same  batch  shall  have  been  provided  for;  and  should  he  lose 
all  his  marks  for  conduct  he  will  be  rusticated  for  one  term. 

36.  Gentlemen  cadets  are  strictly  prohibited  from  contracting  debt*  with 
any  publican  or  tradesman  in  the  vicinity  of  the  college. 

37.  No  perquisites  or  presents  of  any  kind  are  to  be  received  by  any  person 
belonging  to  the  college  from  either  the  gentlemen  cadets  or  their  friends. 

38.  Gentlemen  cadetB  will  not  be  allowed  to  remain  at  the  college  during 
the  mentions  without  the  special  sanction  of  the  Secretary  of  State  for  War, 
on  satisfactory  proof  being  shown  that  they  have  no  friends  In  the  United 
Kingdom  to  whom  tliev  could  go.  Payment  of  If.  la  a week  will  be  required 
In  such  cases  from  those  who  are  not  Queen’s  cadets. 


Termination  of  the  Course,  and  removal  from  the  Cutlajr. 

30.  The  couree  of  study  is  calculated  for  s residence  of  three  terms,  or  18 
months,  reckoned  from  the  commencement  of  the  term  in  which  a gentleman 
cadet  may  Join.  It  is  open,  however,  for  any  cadet,  who  at  the  end  of  his 
first  term  shall  have  proved  himself  qualified  for  promotion  at  once  to  the 
third  term  classes,  to  compete  for  a commission  without  purchase,  or  to  be 
examined  for  a commission  by  purchase,  at  the  end  of  his  second  term  ; lmt  no 
fourth  term  will  he  allowed  o'n  any  plea  but  that  of  long  continued  sickness, 
in  which  ease  special  application  must  be  made  to  the  Commander-iu  Chicf, 
accompanied  by  an  opinion  from  the  surgeon  of  the  college. 

Gentlemen  cadets  allowed  a fourth  term  will  not  be  permitted  to  compete 
for  commissions  without  purchase. 

40.  Examinations  for  commissions  will  he  held  periodically.  The  number 
of  commissions  to  be  given  without  purchase  will  be  announced  previously 
to  ‘the  examination.  These  will  be  competed  for  and  awarded  to  the  candi- 
dates who  are  first  in  order  of  merit. 

41.  Candidates  who  have  not  succeeded  in  obtaining  n place  amongst 
those  to  whom  commissions  without  purchase  can  be  awarded,  tint  who  have 
obtained  the  minimum  number  of  marks  required  for  qualification,  will  be 
considered  to  have  prior  claims  to  all  other  candidates  for  commissions  by 

U Queen's  and  Indian  cadets  will  receive  commissions  without  purchase 
on  passing  the  qualifying  examination.  The  names  of  those  who  distinguish 
themselves  equally  witli  competitors  for  commissions  without  purchase  will  be 
published  in  the  same  lists  with  the  latter. 

43  In  every  case  a certificate  of  conduct  and  proficiency  in  military  and 
athletic  exercises  will  lie  reqnired  from  the  governor  of  the  college  beiorc  a 
cadet  can  be  examined  for  his  commission. 

44  Any  gentleman  cadet  desirous  of  enuring  the  Royal  Artillery  or  Royal 
Engineers  will  be  permitted,  if  otherwise  eligible,  to  offer  himself  as  a candi- 
date at  any  of  the  competitive  examinations  for  admission  into  tile  Royal  Mili- 
tary Academy  at  Woolwich ; and  his  position  at  the  Royal  Military  College 
will  not  be  affected  by  his  failure  at  such  examination. 

45.  No  gentleman  cadet  will  be  allowed  to  present  himself  at  a direct 
commission  examination  during  his  residence  at  the  Royal  Military  College. 

46  No  gentleman  cadet  is  to  bn  removed  from  the  college  without  the 
permission  of  the  Commander-In-Chief,  obtained  through  the  governor  of  the 
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college.  And  when  a parent  or  guardian  intends  to  withdraw  a cadet,  or,  if  of 
age.,  the  gentleman  cadet  intends  to  leave  the  college  ai  the  end  of  a term,  at 
least  six  weeks’  notice  of  his  intention  is  to  be  given  to  the  governor.  In  de- 
fault of  such  notice  a quarter's  subscription  must  be  paid. 

Miscellaneous. 

in.  The  establishment  for  Queen’s  cadets  having  been  sanctioned  by  Par- 
liament when  the  age  of  admission  to  the  Royal  Military  College  was  from  13 
to  15  years,  it  has  beeu  decided  that  in  any  case  when  the  service*  of  the 
father  and  the  circumstances  of  his  family  arc  such  as  to  constitute  a claim, 
an  addition  of  not  more  than  40/.  a year  to  the  4>  compassionate  allowance  ” 
may,  at  the  discretion  of  the  Secretary  of  State  for  War,  be  allowed  to  a can- 
didate who  is  over  13,  to  enable  him  to  complete  his  preparatory  education,  as 
he  is  ineligible  for  immediate  admission  into  the  college  in  consequence  of  the 
minimum  age  of  admission  having  been  raised  to  16. 

48.  It  is  desirable  that  every  candidate  who  Is  under  21  years  of  age  should, 
at  his  admission,  be  accompanied  by  his  parent,  guardian,  or  some  other  re- 
sponsible person,  to  satisfy  the  requirements  of  the  college  on  his  behalf. 

49.  The  responsible  parent  or  guardian  of  every  successful  candidate,  and 
the  candidate  himself,  before  he  can  be  admitted  os  a cadet,  will  be  required 
to  sign  respectively  the  following  declarations : 

Declaration  by  Cadet. 

u I , do  hereby  declare  that  I have  attentively 

considered  the  regulations  for  admission  to  the  Koyul  Military  College,  and  I 
consent  to  abide  by  the  same  in  every  particular,  as  well  as  to  observe  and  fol- 
low all  such  orders  and  directions  as  I shall  from  time  to  time  receive  from 
the  governor,  the  commandant,  or  other  officers  or  authorities  of  the  Royal 
Military  College.  And  I further  hold  myself  bound  to  conform,  in  every 
respect,  to  Her  Majesty's  regulations,  and  to  the  rules  and  discipline  of  the 
service.” 

(Signature) 


Declaration  by  the  Ihrent  or  Quardian. 

M I hereby  declare  that  I consent  to  the  admission  of  my  (son  or  ward)  to 
the  Royal  Military  College,  on  the  foregoing  conditions.” 

(Signature)  — — — ■ 


Subjects  of  the  Final  Examination. 

mm. 

Max.  mm.  nqnM 
allowed  allowed  for  Quail- 
to  count,  to  count,  flexion. 

50.  Field  fortification  and  element*  of  permanent  fortifica- 
tion, including  preparatory  course  of  practical  geometry,  1,800  450  1 

Military  drawing  and  surveying,  ....  1,800  450  >1,100 

Military  history  and  geography,  ....  1,800  450  j 


Mathematics : 

First  Section. — Arithmetic : algebra,  up  to  simple  equations ; Euclid, 
four  books,  use  of  logarithmic  tables,  elementary  problems  In 
heights  and  distances,  and  mensuration,  .... 

Second  Section.— Euclid.  Books  V.,  VI.,  and  XI.  (propositions  1-20), 
higher  algebra,  plane  trigonometry,  *nd  mensuration.  - 

Third  Section.— Practical  mechanics  and  hydrostatics,  - 

Higher  fortification,-  ....... 

French,  - 

German,  ......... 

Chemistry,  ......... 

Geology,  ......... 

Free-hand  drawing,  • ....... 


Max.  Mia. 


allowed  allow. 4 
to  count,  looouak 


1,200 

800 

1,200 

_ 

1,200 

— 

600 

800 

1.200 

300 

1,200 

300 

1,2U0 

800 

1,200 

300 

600 

150 

In  order  to  qualify  for  a commission,  every  gentleman  cadet  wljl  be  re- 

Julred  to  obtain  1,960  marks  in  th  obligatory  section  of  fortification,  military 
rawing  and  surveying,  military  history,  the  first  section  of  mathematics,  and 
one  foreign  language ; of  which  number  of  marks  1,200  must  be  gained  in  the 
three  military  subjects  before  specified. 
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, SUBJECTS  AM)  COURSE  OF  INSTKI'CTIOS. 

The  studies  of  tho  college  are  mathematics,  fortification, 
military  drawing  and  surveying,  military  history  and  geogra- 
phy, and  one  modern  language  (either  French  or  German), 
which  are  obligatory  on  all  cadets,  and,  in  the  final  examina- 
tion 1,050  marks  (out  of  5,400  required),  with  a certificate  of 
proficiency  in  military  and  athletic  exercises,  are  required  to 
qualify  for  a commission.  To  these  studies  are  added  chem- 
istry or  physics,  geology,  and  a second  modem  language. 

For  educational  purposes,  the  cadet  corps  is  divided  into 
three  companies,  designated  A,  B,  C,  each  company  pursuing 
the  same  subjects  at  the  same  time,  with  a classification  of  mem- 
bers into  sections,  according  to  the  results  of  the  minor  and 
term  examinations.  The  minor  examinations  take  place  every 
six  weeks,  and  the  term  examinations  every  six  months,  and 
the  final  examination  at  the  close  of  the  course,  which  occu- 
pies three  terms  of  six  months  each.  The  final  examination 
is  conducted  by  examiners  attached  to  tho  Council  of  Military 
Education.  The  final  result,  as  bearing  on  a commission,  is 
reached  by  adding  the  marks  as  determined  by  the  average 
of  the  minor  and  term  examinations,  and  the  answers  of  tho 
final  examination. 

The  instruction  is  given  in  halls  of  study,  of  which  there 
are  18,  large  enough  to  accommodate,  each,  18  cadets,  but 
generally  occupied  by  15.  The  lecture  hall  will  accommodate 
lofi  without  crowding. 

1.  Mathematics,  elementary  for  all  sections,  including  arith- 
metic, algebra  up  to  simple  equations,  euclid,  the  use  of  loga- 
rithmic tables,  elementary  problems  in  heights  and  distances, 
and  mensuration ; and  higher  in  the  third  section,  including  trig- 
onometry and  practical  mechanics  and  hydrostatics,  occupies 
21  hours  a week  during  the  entire  residence.  To  this  branch 
is  assigned  a professor,  one  senior  master,  and  three  other 
masters.  To  the  highest  proficiency  in  mathematics  is  assigned 
a maximum  of  1,200  marks,  and  a minimum  of  300  is  allowed 
to  count. 

2.  Fortification  includes  field  and  the  elements  of  permanent 
fortification,  with  a preparatory  course  of  practical  geometry. 
To  this  study,  which  occupies  three  hours  every  day,  or  18 
hours  per  week,  are  assigned  six  professors,  and  to  the  highest 
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proficiency  is  awarded  a maximum  of  1,800  marks,  with  a 
minimum  of  450.  Field  fortification  is  taught  in  the  first  two 
terms,  plan  drawing  and  practical  work  going  on  together. 
The  cadets  trace  and  execute  portions  of  fieldworks,  making 
and  planting  revetement,  gabions,  and  fascines,  and  doing  all 
but  the  heavy  work,  which  is  left  to  the  sappers.  They  are  also 
instructed  in  bridge  making  and  in  pontooning,  and  witness 
every  species  of  work  done  in  the  hall,  on  the  fortification 
ground. 

3.  Military  Surveying  ami  Draining  occupy  together  17 
hours,  under  12  professors.  The  cadets  commence  by  drawing 
from  copies,  then  from  models,  being  in  the  meantime  also 
taught  the  use  of  instruments;  then  in  six  weeks  after  joining 
the  corps,  they  are  taken  out  to  triangulate  with  the  prismatic 
compass  and  pacing,  and  traverse  roads.  The  former  practice 
with  the  theodilitc  and  sextant  has  been  abandoned,  and  the 
whole  instruction  has  been  concentrated  on  the  art  of  field 
sketching  as  of  more  importance  to  an  infantry  officer.  To 
the  highest  proficiency  in  this  subject  is  given  1,800  marks,  , 
and  a minimum  of  450  is  allowed  to  count  in  the  final  result. 
In  the  final  examination  the  candidate  for  a commission  must 
obtain  at  least  1,200  marks  in  the  above  subjects. 

4.  Military  History  and  Geography  is  under  the  charge  of 
one  professor  and  two  instructors.  The  present  course  is  to 
give  instruction  by  lecture,  in  the  organization  and  mode  of 
action  of  the  three  arms,  and  explanation  of  the  operation  of  the 
commissariat  and  transport  department  of  an  army,  followed 
by  a short  and  simple  campaign.  In  the  second  half-year,  two 
campaigns  are  selected,  with  a view  to  illustrate  the  generally 
received  principles  of  tactics  and  strategy,  and  in  the  third 
half-year  one  campaign  is  thoroughly  worked  out  in  detail. 
The  cadets  take  notes  of  the  lecture,  on  which  they  are 
examined  orally,  and  after  the  main  propositions  and  facts  are 
printed  by  the  professor,  a subsequent  study  and  examina- 
tion on  the  printed  scheme  is  had.  In  this  study  the  cadets 
draw  plans  of  the  theatre  of  war  and  of  battles,  showing  the 
position  of  the  opposing  forces. 

5.  Languages , French  and  German, — the  former  with  one 
professor  and  three  masters,  and  the  latter  with  one  master. 
The  usual  course  in  either  language  is  grammar,  exercises,  dic- 
tation, translation,  and  composition.  To  the  highest  pro- 
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ficiency  in  either,  1,200  marks  are  assigned,  and  a minimum  of 
300  is  allowed.  One  of  these  languages  is  obligatory  in  the 
final  examination,  but  the  candidate  can  be  examined  in  both. 
Tho  cadets  can  change  from  one  language  to  the  other  at  the 
beginning  of  tho  term. 

6.  Chemistry  (including  sound,  heat,  electricity,  and  mag- 
netism) and  Geology  (including  mineralogy  and  physical 
geography)  occupy  each  a half  hour  four  days  in  the  week, 
and  employ  part  of  the  time  of  two  professors. 

7.  Freehand  or  Landscape  Drawing  receives  two  lessons 
per  week,  first  from  copies  and  models,  and  in  the  third  term 
one  lesson  per  week  from  nature.  To  the  highest  proficiency 
is  assigned  600  marks,  and  a minimum  of  150  is  allowed. 

8.  Military  exercises  enter  into  the  programme  for  the  day, 
and  consist  of  gymnastics  for  the  first  term,  gun-drill  and 
riding  (one  lesson  per  week)  in  the  second  term,  and  two 
lessons  in  the  last  exercises  for  tho  third  term.  Parade  and 
infantry  drill  occupy,  in  addition,  half  an  hour  before  break- 
fast, and  50  minutes  between  the  first  and  second  period  of 
study  in  the  morning  (9.30  and  10.50). 

For  qualification  a cadet  must  obtain  an  aggregate  of  1,200 
marks  out  of  5,400  on  the  three  military  subjects,  and  a total 
aggregate  of  1,950  of  these.  Similar  proportions  of  marks 
must  be  obtained  each  term  that  the  cadet  may  return  in  the 
following  term. 

RK8CLTS  OF  EXAMINATIONS. 

Out  of  2,399  admission  examinations  in  eleven  years,  from 
1858  to  1868,  444  were  unsuccessful;  and  in  the  final  exami- 
nations, in  the  same  period,  out  of  1,720,  25  failed.  The 
results  of  the  examinations  show  better  preparation  from  year 
to  year. 

KXFEKDITCRES. 

The  expenditures  of  the  government,  on  account  of  the 
Military  College,  were  as  follows:  for  1858-9,  £27,969 ; for 
1863-4,  £39,690;  for  1866-7,  £30,416,  exclusive  of  payments 
made  by  the  cadets  or  by  the  Indian  government,  which,  in 
1866-07,  was  £4,237. 


Digitized  by  Google 


ROYAL  MILITARY  ACADEMY  AT  WOOLWICH. 


HISTORICAL  NOTICE. 

The  Military  Academy  at  Woolwich  was  instituted  by 
George  II.  in  1741,  to  give  instruction  to  officers  who  served 
in  the  Artillery  and  Engineers.  It  began  in  a small  room  in 
a building  at  Woolwich,  where  the  Board  of  Ordnance  used 
occasionally  to  assemble,  under  the  instruction  of  two  masters, 
who  lectured  by  rotation  during  four  consecutive  hours  in 
three  days  of  every  week.  At  first  only  the  officers  of  the 
single  battalion  composing  the  Artillery,  and  of  the  corps  of 
Engineers,  were  required  to  attend.  In  the  second  year  non- 
commissioned officers,  and  privates  too,  were  at  liberty  to 
attend,  and  upon  its  close  cadets,  to  the  number  of  five  to  each 
company  of  artillery,  resorted  to  the  hall."  Being  sons  of  offi- 
cers of  the  corps,  and  not  in  uniform  or  under  military  con- 
trol, the  cadets  became  an  element  of  disorder,  which  led  to 
a more  systematic  organization.  In  1744,  the  cadets  were 
clothed  in  uniform,  and  collected  into  a distinct  company, 
under  two  officers,  with  a drum-major.  By  1782,  the  number 
of  cadets  had  increased  from  twenty  to  sixty,  and  in  1798, 
to  one  hundred, — boarding  with  their  families.  In  the  last  year 
arrangements  were  made  to  lodge  and  board  the  cadets  by 
allowing  2s.  a day  per  head,  until  by  degrees,  in  1857,  an  im-  * 

posing  pile  of  buildings  had  been  erected,  and  the  establishment 
for  government  and  instruction  consisted  of  18  officers  on  the 
military  staff,  and  some  fifty  professors  and  masters  in  the 
civil  and  educational  corps. 

REGULATIONS  FOR  ADMISSION. 

Previously  to  the  year  1855  admission  to  the  Royal  Military 
Academy  could  only  be  obtained  by  a nomination  from  the 
Master-General  of  the  Ordnance.  The  limits  of  age  for  ad- 
mission were  at  that  time  from  14  to  10,  and  the  candidates 
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nominated  were  required  to  pass  an  entrance  examination 
before  the  professors  of  the  Academy,  which  varied  somewhat 
according  to  the  age  of  the  individual.  A certain  number  of 
the  candidates  previously  passed  though  the  preparatory  school 
at  Carshalton,  admission  to  which  was  equally  obtained  by 
nomination  from  the  Master-General  of  the  Ordnance,  and 
were  transferred  to  the  Academy  on  passing  an  examination 
similar  to  that  required  from  those  who  entered  the  latter 
establishment  direct.  The  term  of  residence  at  the  Academy 
varied,  according  to  the  progress  of  a.  cadet,  from  two  to  four 
years. 

The  inability  of  the  Academy  to  meet  the  demand  for  offi- 
cers for  the  Artillery  and  Engineers  created  by  the  Crimean 
war,  led  to  the  introduction  of  a new  system  of  obtaining  com- 
missions in  the  scientific  corps.  At  first  a limited  number  of 
nominations  were  placed  in  the  hands  of  the  head  masters 
of  the  great  public  schools  of  the  country,  and  the  candidates 
nominated  by  them  were  appointed  to  provisional  commissions 
on  passing  an  examination  at.  Woolwich;  but  after  a short 
time  the  principle  of  open  competition  for  admission  to  the  Ar- 
tillery and  Engineers  was  adopted,  in  1855,  by  LordPanmure, 
when  Secretary  of  State  for  War.  Simultaneously  with  this 
change — the  first  recognition  of  the  competitive  principle  in 
regard  to  military  education  in  this  country — a great  altera- 
tion was  made  in  the  limits  of  age  for  admission  to  the  scien- 
tific corps.  Both  direct  appointments  to  commissions  in  the 
Artillery  and  Engineers,  without  any  previous  special  instruc- 
tion, and  admissions  to  the  senior  or  practical  class  at  the 
Academy,  without  passing  through  the  lower  or  theoretical 
classes  at  that  institution,  were  thrown  open  to  public  compe- 
tition among  all  natural-born  subjects  of  Her  Majesty.  The 
limits  of  age  for  candidates  for  the  direct  appointments  were 
from  19  to  21.  Those  who  were  successful  were  in  the  first  in- 
stance to  receive  provisional  commissions,  and  to  be  placed  for 
instruction  under  the  Director  of  Artillery  Studies,  at  Wool- 
W'icli,  for  a period  of  about  six  months,  at  the  end  of  which 
they  were  to  be  permanently  commissioned.  Candidates  for 
admission  to  the  practical  class  at  the  Academy  were  required 
to  be  between  the  ages  of  17  and  19  ; those  admitted  were  to 
remain  in  the  practical  class  for  b!x  or  eight  months,  after 
which,  on  passing  an  examination,  they  were  to  receive  com- 
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missions  in  the  Artillery  or  Engineers.  The  first  competitive 
examination  under  this  system  (the  regulations  for  which  will 
be  found  below)  was  held  in  August,  1855,  and  was  conducted 
by  a body  of  examiners  specially  appointed  for  the  purpose, 
under  the  direction  of  Canon  Moseley.  The  examination  for 
both  classes  of  appointments  thrown  open  to  competition  was 
the  same,  and  was  based  on  the  general  education  of  the 
country,  the  object  being  merely  to  compare  the  abilities  and 
attainments  of  the  candidates  without  reference  to  special 
professional  knowledge.  Two  other  similar  examinations,  both 
for  provisional  commissions  and  for  admission  to  the  practical 
class,  were  held  in  January  and  June,  1858,  the  only  difference 
being  that  the  limits  of  age  of  the  candidates  were  somewhat 
extended,  and  that  in  these  later  examinations  no  commis- 
sions in  the  Engineers  were  offered  to  competition. 

On  the  conclusion  of  the  Crimean  war,  however,  the  system 
of  appointing  officers  directly  from  civil  life  to  commissions  in 
the  scientific  corps,  as  well  as  that  of  admitting  candidates  to 
the  practical  class  at  the  Academy,  which  had  been  adopted 
to  meet  the  pressure  of  the  war,  came  to  an  end.  No  other 
examination  after  that  in  June,  1850,  was  held  for  a year;  but 
in  June,  1857,  the  first  competitive  examination  for  admission 
to  the  ordinary  course  of  instruction  at  the  Academy  took 
place.  The  limits  of  age  for  admission  were  fixed  at  17  to  20, 
and  it  was  announced  that  the  successful  candidates  would 
remain  under  instruction  at  the  Academy  “ until  sufficiently 
advanced  in  scientific  knowledge  to  pass  a satisfactory  exami- 
nation.” 

Since  this  period  open  competitive  examinations  have  been 
held  regularly  every  six  months  for  admission  to  the  Academy  ; 
and  though  various  modifications  in  their  details  have  been 
made,  their  general  character  remains  little  altered.  The 
limits  of  age  for  candidates,  originally  placed  at  17  to  20,  were, 
however,  in  1862,  reduced  to  16  to  19,  at  which  they  are  at 
present  fixed. 

The  examinations  for  admission  to  the  Academy,  like  those 
which  had  previously  been  held  for  provisional  commissions 
and  for  appointments  to  the  practical  class,  were  at  first  con- 
ducted by  Canon  Moseley  and  a special  Hoard  of  Examiners 
appointed  by  the  Secretary  of  State  for  War,  with  whom  the 
general  management  of  the  Academy,  after  the  abolition  of 
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the  office  of  Master-General  of  the  Ordnance,  remained.  In 
1 858,  however,  the  superintendence  of  the  system  of  instruction 
at  Woolwich  was  transferred  to  the  Council  of  Military  Educa- 
tion, who,  siucc  July,  I860, have  conducted  the  examinations. 

Although  the  principle  of  open  competition  for  appoint- 
ments in  the  scientific  corps  was  first  recognized  in  1855,  and 
in  1857  was  extended  generally  to  admission  to  the  ordinary 
course  of  instruction  at  the  Academy',  yet  the  system  of  com- 
petitive examination  did  not  become  the  sole  and  universal 
means  of  admission  to  Woolwich  until  the  year  1861.  Time 
was  required  to  clear  off  the  vested  interests  of  candidates  who 
had  been  placed  on  the  old  nomination  list  of  the  Master- 
General  of  the  Ordnance ; of  youths  who  had  been  admitted 
to  the  preparatory  school  at  Carshalton  ; of  cadets  who,  at 
the  time  of  the  proposed  amalgamation  of  Sandhurst  and 
Woolwich,  had  obtaiued  admission,  to  the  former  institution 
on  the  understanding  that  they  would  have  the  opportunity 
of  obtaining  commissions  in  the  Artillery  and  Engineers  ; and, 
lastly, of  cadets  at  the  Indian  Military  College  at  Addiscombe, 
who,  on  the  abolition  of  the  local  Indian  army,  were  transfer- 
red to  Woolwich  before  receiving  commissions  in  the  Roy'al 
Artillery  and  Royal  Engineers. 

Out  of  3,085  admission  examinations  in  eleven  years,  from 
1858  to  1868,  more  than  one-lialf  (2,136)  failed.  Of  those  who 
entered  after  this  trial,  in  the  same  length  of  time,  only'  three 
failed  to  pass  the  final  examination. 

STAFF  OF  GOVERNMENT  AND  INSTRUCTION. 

President. — Duke  of  Cambridge,  K.G. 

Governor. — Major  General  J.  L.  A.  Simmons.  K.C.B. 

Secretary  and  Treasurer. — Bt  Major  E.  J.  Bruee,  R.Art 

Professorqf  Mathematic*. — M.  W.  Crofton,  B.A.,  and  five  masters. 

Professor  of  Fortification. — Lt  Col.  J.  J.  Wilson. 

Instructor*. —Major  W.  J.  Stuart,  and  three  others. 

Profeasor  of  Military  History. — Capt  H.  Brackenburg,  It.  Art. 

Professor  of  Military  Drawing. — Lt.  Col.  A.  W.  Dray  son. 

Isxndscapc  Drawing. — William  Clifton. 

Professor  of  Artillery. — Lt  Col.  C.  H.  Owen,  and  five  masters. 

Prqfessor  of  Practical  Geometry. — T.  Bradley,  and  two  masters. 

Professor  qf  German. — C.  H.  Schalblc,  and  two  masters. 

Professor  qf  French. — Theodore  Karcher,  and  two  masters. 

Prqfessor  qf  Chemistry. — C.  L.  Bloxham. 

Chaplain  and  Classical  Instructor. — Rev.  W.  F.  Short 

EXPENDITURE  FOR  MILITARY  ACADEMY  AT  WOOLWICH: 

In  1858,  £27,969;  in  1861-62,  £25,188;  In  1866-67,  £36,416,— exclusive  of 
payments  made  by  the  cadets. 
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REGULATIONS  TOR  ADMISSION. 


N.B. — All  candidates  for  commissions  in  the  Royal  Artillery  and  Royal 
Engineers  arc  required  to  go  through  a course  of  instruction  at  the  Royal 
Military*  Academy. 

I.  Competitive  examinations  for  admission  are  held  in  London  twice  a year, 
in  January  and  July.  They  an?  conducted  by  examiners  Appointed  for  the 
purpose,  in  the  presence  and  under  the  superintendence  of  the  Council  of 
Military  Education. 

The  candidates  must  be  between  16  and  19  years  of  age. 

II.  The  admissions  will  be  determined  bv  the  result  of  the  examination, 
the  subjects  of  which  will  be  as  follows,  viz. : 

Marks. 


1.  Mathematics 


2,000  I 


Mix. 


(Section  I.  Arithmetic,  algebra,  Euclid,  plane 

trigonometry, ' 

Section  II.  Spherical  trigonometry*  elements 
I of  co-ordinate  geometry,  and  or  the  differ- 
I ential  and  Integral  calculus.  - - - 500 

ea  Statics,  dynamics,  and  hydrostatics. 


2.  English  language  and  composition, 

3.  History  of  England,  its  dependencies  and  colonics, 

4.  Geography  (modern),  .... 

. • - - 


1,000  j 


6.  French  language,  ------ 

7.  German  do.,  - --  --  --  -- 

8.  Hindustani  do.,  ......... 

The  examination  in  French,  German,  and  Hindustani,  will  Include  writing 

from  dictation. 

9.  Experimental  sciences,  i.«.,  chemistry,  heat,  electricity,  magnetism,  - 

10.  Natural  sciences,  i. mineralogy  and  c ’ 


ti  n.„ I Free-hand  drawing  of  machinery,  architectural,  topograph-  I 
11.  Drawing  J lc»it  landscape,  or  figure  subject^  - - - \ 


3,500 


1,000 

1,000 

1,000 

1,500 

1,500 

1,000 

1,000 

1,000 


1,000 

1,000 

1,000 


Every  candidate  must  qualify  in  geometrical  drawing;  I.  e.t  drawing  in  ink, 
with  accuracy,  neatness,  and  to  scale,  the  several  problems  of  Euclid.  The 
standard  of  qualification  in  tills  subject  is  100  marks,  which  must  be  gained 
out  of  a maximum  of  800  nominally  assigned  to  it.  But  the  marks  so  gained 
will  not  count  toward  the  general  aggregate. 

III.  No  candidate  will  be  allowed  to  be  examined  in  more  than  five  subjects, 
of  which  one  must  be  mathematics,  and  no  one  who  does  not  obtain  at  least  TOO 
marks  In  section  I.  of  pure  mathematics,  will  be  eligible  for  an  appointment. 

From  the  other  subjects  of  examination,  to  which  marks  are  assigned  ns 
above,  each  candidate  may  select  any,  not  exceeding  four  in  number,  in  which 
he  desires  to  be  examined.  The  rules  for  counting  marks  in  such  subjects  are 
as  follow's : 

In  all  subjects  carrying  marks,  except  the  1st  section  of  mathematics,  in 
which  700  marks  are  required,  one-sixth  of  the  number  allotted  to  each  must 
be  gained  before  they  can  be  allowed  to  codnt. 

In  classics,  the  subject  is  divided  into  two  sections  as  above,  either  or  both 
of  which  the  candidate  may  take  up  as  one  subject ; but  he  will  not  be 
allowed  to  count  the  marks  gained  in  cither  section  unless  they  amount  to 
one-sixth  of  the  number  allotted  to  it 

In  either  French , German , or  Hindustanis  every  candidate  will  be  required  to 
obtain  for  qualification  one-sixth  of  the  maximum  of  marks,  whether  ne  takes 
it  up  as  a subject  in  which  he  desires  to  compete  or  not. 

It  should  be  understood  that,  although  only  a small  qualifying  test  has 
been  imposed  in  respect  to  modern  languages,  a knowledge  of  them  on  admis- 
sion will  contribute  greatly  to  a candidate's  future  success  at  the  Royal  Mili- 
tary Academy. 

IV.  The  candidates  are  allowed  to  answer  as  many  questions  as  the  time 
allotted  to  the  subject  will  permit 

V.  No  candidate  will  be  admitted  unless  he  obtain  an  aggregate  of  at  least 
2,500  marks. 

VI.  The  successful  candidates  will  remain  under  instruction  for  about  two 
years  and  a half,  or  until  they  are  sufficiently  advanced  in  scientific  knowl- 
edge to  pass  a satisfactory  examination,  and  they  will  then  be  qualified  to 
receive  commissions  in  the  Royal  Artillery  or  Royal  Engineers.  If,  however, 
they  should  be  found  unable  to  qualify  themselves  within  three  years  in  the.r 
professional  studies,  or  to  acquire  a sufficient  proficiency  in  military  exercises, 
or  if  at  any  time,  by  failure  at  the  half-yeurly  examinations,  it  should  appear 
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improbable  that  they  will  ultimately  succeed  in  qualifying  for  a commission, 
they  will  be  removed.  Further,  every  cadet  will  be  liublc  to  be  removed  tem- 
porarily or  permanently  on  the  commission  of  any  of  those  offences  to  which 
such  penalty  is  awarded  by  the  regulations  of  the  Royal  Military  Academy. 

VII.  Each  cadet  on  joining  will  be  required  to  pay  a sum  of  25 /.  to  cover 
the  expense  of  uniform,  bmiks,  etc.,  and  to  bring  with  him  the  articles  of 
clothing  of  which  he  will  receive  notice,  and  which  must  afterward  be  kept 
up  at  his  own  expense.  He  will  also  be  required  to  pay  a contribution  of  62/. 
10*.,  payable  in  advance,  for  each  half  year  of  the  time  during  which  ho 
remains  under  instruction ; and  a deposit  of  5/.  into  the  hands  of  the  paymas- 
ter on  account,  for  contingent  expenses,  which  latter  sum  he  will  be  required 
to  make  up  on  returning  to  the  Koval  Military  Academy  after  each  vacation, 
to  cover  any  unavoidable  expense  that  may  be  incurred  on  his  account  curing 
the  ensuing  half  year. 

The  annual  contributions,  however,  for  sons  and  orphans  of  naval  and 
military  officers  will  be  regulated  at  the  followig  rates,  as  heretofore  : 


For  sons  of  admirals  and  of  generals  having  regiments, 
For  sons  of  generals  without  regiments,  - 
For  sons  of  captains  and  commanders  of  the  navy,  and  of 
colonels  and  regimental  Held  officers  of  the  army, 

For  sons  of  all  officers  of  the  army  and  navy  under  the 
above  ranks,  ..... 

For  sons  of  all  officers  of  the  army  and  navy  who  have  died 
in  the  service,  and  whose  families  are  proved  to  be 
left  In  pecuniary  distress,  .... 


£*0 

70 

GO 

40 

20 


The  sons  of  general  officers  who  aro  paid  only  on  their  commissions  as 
field  officers  will  pay  the  same  contributions  ns  the  sons  of  field  officers. 

Officers  who  have  sold  their  commissions  arc  in  this  classification  reckoned 
os  private  gentlemen. 

The  cases  of  officers  who  have  retired  voluntarily  upon  half  pay  previous 
to  having  served  25  years  on  full  pay  will  be  specially  considered. 

Officers  who  retire  on  half  pay  after  ‘25  years’  service  on  full  pay  will  be 
entitled  to  be  classified  for  payment  with  the  rank  they  last  served  in. 

The  sons  of  officers  of  the  civil  departments  of  the  unny  and  navy,  of 
officers  of  the  permanent  Militia  Stall',  and  of  adjutants  of  the  Volunteer 
Force,  are  admissible  to  the  Academy  upon  the  same  terms  as  those  pre- 
scribed for  naval  and  military  officers. 

The  sons  of  Indian  naval  and  military  officers  will  be  admitted  on  the 
same  terms  as  the  sons  of  officers  of  the  Queen’s  service. 


The  sons  of  professors  at  the  Staff  and  Royal  Military 
Colleges,  at  the  Royal  Military  Academy,  and  at  the 
Royal  Military  College,  Addieeoinbc,  - £G0 

The  sous  of  masters  at  the  above  Institutions,  - - 40 


If  a cadet  be  absent  a whole  term  in  consequence  of  sickness  or  rustica- 
tion, a payment  of  10/.  will  be  required  for  the  privilege  of  his  name  being 
kept  on  the  rolls  of  the  establishment,  and  for  a vacancy  being  guaranteed  at 
the  commencement  of  the  next  term. 

If  a cadet  be  absent  from  sickness  during  a portion  of  the  term,  his  pny 
will  continue  to  be  Issued  and  credited  to  his  account;  but  no  refund  of  the 
contribution  will  be  permitted. 

If  rusticated  during  a term,  the  dally  pay  will  cease  from  the  date  on 
which  the  cadet  is  sent  away,  and  the  contribution  made  for  the  half  year  will 
be  forfeited. 


In  the  case  of  a cadet  of  the  orphan  class,  whose  annual  contribution  is 
only  20/.,  the  amount  to  be  paid  when  absence  extends  over  a whole  term  is  to 
be  determined  by  the  Secretary  of  Slate. 

VIII.  Any  gentleman  who  wishes  to  present  himself  at  one  of  the  half- 
yearly  examinations  must  send  In  his  name  to  the  military  secretary  at  the 
Horse  Guards  one  month  before  the  time  of  examination,  forwarding  with  his 
application  to  be  noted  the  following  papers: 

1st  An  extract  from  the  register  of  his  baptism,  or,  in  default  of  that,  a 
declaration  before  a magistrate,  made  by  one  of  his  parents,  giving 
his  exact  age. 

2d.  A certificate  of  good  moral  character,  signed  by  a clergyman  of  the 
parish  to  which  he  belongs,  and  by  the  tutor  or  head  of  the  school  or 
college  at  which  he  has  received  his  education  for  at  least  the  two 
preceding  years,  or  such  other  proof  of  good  moral  character  as  will 
be  satisfactory  to  the  Commander-In-Chief. 
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3d.  A statement  of  the  subjects  of  examination  in  which  (in  addition  to 
mathematics)  ho  may  desire  to  be  examined. 

A candidate  who  has  been  examined  before,  when  he  applies  for  leave  to 
present  himself  luruln,  will  only  be  required  to  forward  the  list  of  subjects  he 
selects,  and  a certificate  from  his  tutor  or  the  head  of  his  school,  etc.,  for  the 
interval  between  the  two  examinations. 

IX.  The  candidates  will  be  lnsi»ectcd  by  military  surgeons  on  the  first  day 
of  the  examination,  in  order  that  it  may  be  ascertained  that  they  are  free  from 
any  bodilv  defects  or  ailments  calculated  to  interfere  with  the  performance  of 
military  duties. 

Extreme  short-sight,  or  any  serious  defect  of  vision,  is  regarded  as  a dis- 
qualification. 

The  responsible  parent  or  guardian  of  every  successful  candidate,  and  the 
candidate  himself,  before  he  can  be  admitted  as  a cadet,  are  required  to  sign, 
respectively,  obligations  to  conform  to  the  regulations. 

SUBJECTS  AND  STAFF  OF  INSTRUCTION. 

For  instruction  the  Cadets  arc  divided  into  five  classes  of  equal  strength, 
according  to  length  of  residence;  forty-four  in  the  first  four  classes,  and 
forty-six  in  the  juulor.'  The  subjects  arc : 

1.  Mathematics,  under  a professor  and  four  instructors,  is  studied  in  three 
classes,  and  the  final  examination  Is  held  after  a residence  of  a year  and  a half, 
with  a maximum  of  6,800  marks  in  all. 

2.  Fortification,  under  a professor  and  four  instructors,  Is  studied  in  four 
classes.  The  final  examination  is  in  the  last  class,  and  the  maximum  of  marks 
attainable  in  all  is  6,S00. 

3.  Artillery,  under  a professor  and  three  instructors,  is  studied  in  two 
classes;  the  second  and  first,  and  the  final  examination,  is  in  the  first,  with  a 
maximum  of  6,200  marks. 

4.  Surveying  and  topographical  drawing,  under  a professor  and  four  in- 
structors, is  studied  in  all  the  classes,  and  the  final  examination  is  at  the  com- 
pletion of  the  course,  with  a total  of  4,200  marks. 

5.  Practical  Geometry,  uuder  a professor  and  two  Instructors,  is  studied  in 
two  classes,  and  the  final  examination  is  at  the  close  of  the  first  year,  with  an 
aggregate  of  2,100  marks. 

6.  Mechanics  and  Natural  Philosophy,  under  one  professor,  arc  studied  in 
the  last  two  terms,  and  the  final  examination  is  in  the  last,  with  a maximum 
of  1,600  marks  in  the  former,  and  900  in  the  latter. 

7.  French  and  German  are  studied,  each  under  a professor  and  two  instruct- 
ors, for  four  terms,  and  after  the  final  examination  in  the  second  class.  The 
total  marks  in  each  is  1,500.  Hindustani  can  be  substituted  for  German. 

8.  Landscape  Drawing,  under  two  instructors,  is  studied  in  three  classes, 
and  the  final  examination  is  in  the  third  class,  with  a maximum  of  1,500  marks. 

9.  Military  History  is  taught  by  one  professor  in  the  last  two  terms,  and 
has  a maxim  am  of  2,000  marks. 

10.  Chemistry,  under  one  lecturer,  is  taught  in  the  last  term,  aud  receives 
a total  of  1,200  marks. 

11.  Gymnastics,  drill,  and  riding  are  taught  as  follows : Regular  gymnastic 
Instruction  is  conducted  by  a superintendent  and  three  sergeants,  for  at  least 
six  months,  aud  practised  through  all  the  terms.  Artillery  drill,  with  gun, 
sword,  and  other  military  drill  aud  tactics,  arc  conducted  partly  by  military 
officers  and  partly  by  the  professors  and  Instructors  of  artillery.  Riding  drill 
is  conducted  under  the  officers  of  the  Royal  Artillery,  in  the  last  two  terms, 
and  is  practised  four  or  five  hours  a week.  Swimming  is  taught  optionally. 

12.  Recreations  and  amusements  are  optional  and  at  the  expense  of  the 
Cadets.  Workshops  arc  maintained  by  the  government,  but  tools  and  materi- 
als arc  furnished  at  the  expense  of  the  Cadets.  There  arc  two  reading  rooms. 
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SCHOOL  PREPARATION  POR  WOOLWICH. 

From  the  returns  and  evidence  furnished,  it  is  an  extremely 
rare  occurrence  for  a candidate  to  go  up  direct  from  a public 
school  which  does  not  possess  a Modem  Department  to  the 
examination  for  admission  to  Woolwich.  Out  of  855  candi- 
dates admitted  to  Woolwich  in  10  years — from  1858  to  1867 — 
the  six  public  schools  of  Eton,  Harrow,  Rugby,  Winchester, 
Westminster,  and  Shrewsbury,  only  sent  up  five  direct.  Colo- 
nel Addison  states  that  at  Sandhurst,  out  of  320  admissions 
during  the  last  two  years,  there  have  been  only  16  from  the 
nine  schools  mentioned  in  the  Report  of  the  Royal  Commis- 
sion on  Public  Schools;  but  from  Cheltenham  and  Wellington 
College  the  admissions  have  been  more  numerous;  Even  for 
the  direct  commission  examination,  those  who  present  them- 
selves from  public  schools  (including  Cheltenham  and  Marl- 
borough, where  Modem  Departments  exist),  without  seeking 
the  assistance  of  a private  tutor,  scarcely  amount  to  five  per 
cent,  of  the  whole  number  of  candidates.  At  the  same  time, 
it  may  be  observed  that  the  proportion  of  failures  among  such 
candidates  in  the  latter  examination  is  comparatively  slight, 
not  amounting  to  more  than  8 per  cent.,  while  the  average 
number  of  failures  among  the  candidates  generally  during  the 
last  four  years  has  been  very  nearly  25  per  cent.  In  fact,  the 
general  tenor  of  the  evidence  goes  to  show  that,  in  the  case  of 
the  examinations  both  for  direct  commissions  and  for  admis- 
sion to  Sandhurst,  there  is,  or  at  least  should  be,  no  necessity 
for  candidates  who  have  had  the  ordinary  education  of  a clas- 
sical public  school  to  have  recourse  to  private  tuition.  The 
Woolwich  examination  appears  generally  to  be  regarded  in  a 
different  light.  Its  higher  and  more  special  character,  and 
the  great  importance  attached  to  mathematics,  coupled  with 
the  competition  which  exists  for  it,  render  it  apparently  doubt- 
ful whether  success  would  generally  be  obtained  by  candi- 
dates from  public  schools — other  than  those  where,  like  Chel- 
tenham, instruction  is  given  with  a particular  view  to  this 
examination — without  a special  preparatory  tuition. 

The  general  character  of  the  “ Modem  Side  ” at  Harrow, 
which  was  established  in  September  of  1869,  “for  the  benefit 
of  boys  for  whom,  from  various  causes,  an  advanced  classical 
training  seems  undesirable,”  is  explained  as  follows  in  a cir- 
cular issued  by  the  Head-Master  when  announcing  the  inten- 
tion of  adopting  the  institution  : 
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The  principal  subjects  of  Instruction  on  the  “ Modem  Side  ” will  be  mathe- 
matics, French,  German,  Latin,  history,  English  literature,  and  physical  sci- 
ence. 

The  requirements  of  boys  not  Intended  for  the  Universities  will  be  specially 
kept  in  view,  including  the  case  of  those  who  arc  candidates  for  Woolwich  or 
the  Indian  Civil  Sendee.  It  is  hoped  that  this  provision  may  obviate  the  sup- 
posed necessity  for  removing  boys  to  a private  tutor’s  precisely  at  an  age  when 
the  influences  of  public  school  life  arc  most  powerful  and  most  salutary. 

Except  for  purposes  of  instruction  there  will  bo  no  distinction  whatever 
between  boys  on  the  Modem  Side  and  boys  on  the  Classical  Side. 

No  boy  will,  for  the  present,  be  admitted  to  the  Modem  8ide  unless  he  has 
been  in  the  school  for  at  least  a year,  and  has  hitherto  shown  diligence  and 
made  fair  progress. 

The  nature  of  the  instruction  in  the  a Army  Class  ” at  Eton 
is  described  by  the  Head-Master  (Rev.  Dr.  Hornly)  as  follows : 

The  Army  Class  was  established  by  Dr.  Goodrich  in  the  year  1858.  It  w as 
established  in  order  to  give  Eton  boys  greater  facilities  for  preparing  certain 
subjects  which  were  required  in  the  army  examinations,  and  to  obviate  the 
supposed  necessity  of  giving  Eton  boys  a special  preparation,  elsewhere  than 
at  Eaton,  in  order  to  tit  them  for  the  army  examinations. 

At  first  fortification  and  military  drawing  were  included  In  the  course,  and 
a considerable  proportion  of  the  ordinary  school  work  ( t . Latin  verse  writ- 

ing) was  remitted. 

This  was  not  found  to  answer.  The  course  included  more  than  was  neces- 
sary for  the  ordinary  army  examination,  and  not  enough  for  the  higher  exami- 
nations at  Woolwich.  There  seemed  to  be  a danger  of  the  class  becoming  a 
sort  of  refuge  for  the  idlest  boys  in  the  school. 

Dr.  Goodford  subsequently  altered  all  this,  and  placed  the  class  upon  Its 
present  footing,  which  is  as  follows : 

Two  lessons  a week  (repetition  lessons)  are  remitted  to  make  time  for  les- 
sons in  modem  history.  English  essays,  or  abstracts  of  what  has  been  taught 
in  school,  are  written  by  the  boys  out  of  school  (one  exercise  a week),  and 
carefully  looked  over.  No  other  part  of  the  ordinary  school  work  (except  the 
two  repetition  lessons)  Is  given  up.  Boys  cannot  join  the  class  till  they  are 
16  years  of  age.  They  are  expected  to  stay  at  Eton  till  the  time  comes  for 
their  examination.  The  class  consists  at  present  of  28  boys,  with  an  average 
of  25. 

The  class  has  certainly  been  successful.  No  boy  going  up  from  Eton  has 
failed  yet  in  the  army  examination  since  the  reconstitution  of  the  class  of 
which  I have  spoken.  I think  the  class  has  done  good  in  the  school. 

It  will  be  seen  that  nothing  more  has  been  seriously  attempted  as  yet  than 
to  secure  boys  from  failure  In  the  ordinary  examinations.  If  boys  arc  to  be 
prepared  at  Eton  for  any  higher  competition,  such  as  that  at  Woolwich,  a 
very  different  course  will  onviously  be  necessary,  and  probably  a system  of 
“ bifurcation  w will  be  found  indispensable. 

I am  not  prepared  to  say  that  this  may  not  be  introduced  with  advantage 
at  Eton;  hut  the  impending  changes  in  the  governing  body  at  Eton,  and  the 
anticipated  changes  witn  regard  to  army  examinations,  make  it  difficult  to 
commence  any  work  of  reconstruction  at  the  present  moment. 

The  most  successful  institutions  in  preparing  candidates 
either  for  Sandhurst  or  Woolwich  are  the  Cheltenham  and 
Wellington  Colleges  — each  having  a Modem  Department,  in 
which  Latin  and  Greek  yield  their  supremacy  to  modem 
science  and  living  languages. 

The  Modern  Department  in  Cheltenham  College  was  established  in  1843 
as  a Military  School,  and  is  claimed  to  be  such  at  this  time.  The  studies  of 
subjects  consist  of  mathematics,  drawingof  all  kinds,  physical  science,  two 
modem  languages  (French  and  German),  English,  surveying,  and  fortification, 
both  field  and  permanent  The  principal  (Rev.  T.  A.  Southend),  in  his  evidence 
before  the  Military  Education  Commission  in  1869,  states  that  his  pupils,  at 
38 
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the  age  of  eighteen,  went  through  the  whole  Addiscombc  course,  and  all  that 
was  done  at  Woolwich,  and  a good  deal  of  what  was  done  at  Chatham.  The 
whole  of  his  class,  in  1868,  went  up  for  the  entrance  examination  at  Sandhurst, 
and  passed.  From  twelve  to  fifteen  go  to  Woolwich  every  year,  and  in  1809, 
forty  out  of  one  hundred  and  twenty  in  the  Academy  were  prepared  at  Chel- 
tenham. The  special  military  instruction  is  based  on  a course  of  Latin  and 
Greek. 

Out  of  three  hundred  and  twelve  students  In  Wellington  College,  ninety- 
six  boys  arc  in  the  Modem  Side,  entering  at  the  age  of  twelve  and  thirteen,  and 
remaining  till  seventeen  or  eighteen.  But  of  the  ninety-six,  forty  are  preparing 
for  the  Engineers  or  Artillery,  and  twenty  for  the  Line.  The  subjects  taught  in 
the  military  division  arc  the  same  as  at  Cheltenham,  except  fortification ; and 
the  head-master  (Rev.  Dr.  licnson)  claims,  in  his  evidence  before  the  Commis- 
sion, that  his  graduates  arc  as  well  trained  iu  the  same  subject  as  the  pupils 
of  Sandhurst  or  Woolwich.  He  advises  the  establishment  of  exhibitions  in 
the  Military  School,  open  to  competition  to  the  pupils  of  all  the  public  schools, 
and  regards  the  modem  side  as  an  essential  feature  iu  all  public  schools. 

ltugby  School  was  the  earliest  of  the  great  Public  Schools 
of  England  to  make  Physical  Science  a regular  part  of  its 
curriculum,  and  to  give  any  considerable  prominence  to  mod- 
ern languages  and  history;  but  its  governing  authorities 
have  resisted  all  efforts  to  establish  a distinct  Modern  Side. 

The  Rev.  Dr.  Temple,  head-master  of  Rugby  School  (now  Bishop  of  Exe- 
ter), in  ids  evidence  before  the  Commission,  remarked  that  the  general  educa- 
tion of  boys  entering  Sandhurst  should  bo  the  same  as  that  given  to  other 
boys  of  the  same  age,  destined  for  any  other  profession  than  that  of  amis. 
His  opinion  was  adverse  to  having  a modem  department,  in  which  the  ancient 
classics  held  a subordinate  place,  in  a school  in  which  the  classics  held  the 
lirst,  and  over  which  the  head-master  presided.  The  modern  studies  should 
have  an  independent  scope,  and  their  own  master,  who  will  by  his  character 
and  personal  attention  lix  the  standard  of  attainment.  The  great  public 
schools  should  hold  on  to  their  present  aim  and  methods,  introducing  other 
studies  to  perfect  their  mental  discipline  and  results.  No  side  sections  or 
departments  in  anv  existing  school  can  do  the  work  of  scientific  school 
culture  so  thoroughly  as  an  independent  school,  iu  which  the  natural  sciences 
and  modem  languages  are  taught  by  the  main  stair  of  professors.  All  teachers, 
In  any  school,  civil  or  military,  should  be  specially  uppoiuted  for  their  edu- 
cational qualities. 

In  Marlborough  College,  a modem  department  exists, 
which  was  established  to  prepare  hoys  for  definite  examina- 
tions in  which  they  would  not  succeed  if  they  competed  direct 
from  the  classical  side  of  the  College,  and  at  the  same  time  to 
solve  the  problem  of  giving  a good  school  education  on  a basis 
of  instruction  in  which  the  dead  languages  hold  a subordinate 
place.  Boys  enter  the  Modern  School  after  they  have  reached 
the  fourth  form  in  the  classical  department,  so  that  Latin  and 
Greek  constitute  a substantial  part  of  their  attainments  and 
discipline.  The  success  of  the  graduates  of  this  institution  in 
competing  for  admission  into  the  military  or  civil  service  of 
the  government,  or  in  any  of  the  walks  of  active  or  profes- 
sional life,  shows  conclusively  that  the  modem  curriculum  with 
its  studies  properly  adjusted,  and  a well  trained  staff,  under  an 
able  head-master,  is  quite  equal  to  the  classical,  not  only  in 
practical  utility,  hut  in  comprehensive  and  liberal  discipline. 
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ORGANIZATION,  ETC. 

The  Royal  Engineering  Establishment  at  Chatham  was 
instituted  in  1854,  to  furnish  a sound  course  of  practical  in- 
struction in  Military  and  Civil  Engineering  to  the  officers, 
non-commissioned  officers,  and  sappers  of  the  corps  of  Royal 
Engineers,  in  addition  and  prior  to  which  both  officers  and  men 
pass  through  the  ordinary  drill  and  military  duties  common 
to  the  army  generally. 

The  present  organization  and  staff  are  composed  of  a direc- 
tor; an  instructor  and  assistant  in  construction  and  estima- 
ting ; an  instructor  and  assistant  in  field  works ; an  instructor 
and  assistant  in  surveying  ; an  instructor  and  assistant  in 
telegraphy,  photography,  and  an  assistant  in  signalling  ; a 
brigade  major;  quartermaster  in  charge  of  stores,  and  field 
officer  for  military  discipline. 

The  number  of  officers  under  Instruction,  recently  com- 
missioned, captains  and  subalterns,  81 

Non-commissioned  officers  and  sappers,  average,  - 1,200 

NATURE  AND  LENGTH  OF  COURSE. 

There  are  six  distinct  courses  : 

1.  Drill  and  military  duties,  which  occupy  107  days.  This 
includes,  besides  the  interior  economy  of  a company,  proceed- 
ings of  courts-martial,  boards  of  survey,  courts  of  inquiry. 

2.  Telegraphy,  signalling,  submarine  mines,  etc.,  which 
occupy  thirty-five  days.  This  includes  the  construction  and 
maintenance  of  lines,  a knowledge  of  instruments  and  batteries, 
application  of  electricity  to  explosions,  management  of  torpe- 
does, etc. 

3.  Chemistry,  which  occupies  fifteen  days.  This  course 
comprises  the  analysis  of  limes,  cements,  and  other  building 
materials. 
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4.  Field  works,  military  bridging,  etc.,  which  occupies  122 
days.  This  comprises  instruction  in  earthworks,  pontooning, 
rafts,  spar,  and  other  temporary  bridges,  reports  on  existing 
fortresses,  construction  of  railways,  csenlnding,  diving,  etc. 

5.  Architectural  course,  which  occupies  183  days.  This 
course  includes  building  material,  design,  estimate,  and  speci- 
fication for  a building,  instruction  and  report,  with  band 
sketches  of  various  works  in  execution,  lime  and  cement 
works,  quarrying,  brickmaking,  etc. 

6.  Surveying  and  Astronomy,  which  occupy  183  days. 
This  course  includes  trigonometrical  survey,  military  recou- 
noissance,  special  survey,  road  reeonnoissance,  astronomical 
memoranda  and  calculations,  adaptation  of  works  of  defence 
to  a contoured  site,  inspection  tours  of  works  of  defence  in 
England,  and  report  on  same,  isolated  lectures  on  geology, 
electricity,  machinery,  etc.,  by  selected  professors. 

The  first  allowance  toward  expenses  of  junior  officers  of 
the  Royal  Engineers,  in  visiting  engineering  works,  at  home 
and  abroad,  was  made  in  1854,  and  is  now  500 1.  per  annum. 

INSTRUCTION  FOR  NON-COMMISSIONED  OFFICERS  AND  BAITERS. 

All  recruits  for  this  corps  join  at  Chatham,  and  for  about 
sixteen  months  are  subject  to  daily  drill  and  military  duties 
in  field  work  and  all  branches  of  the  engineer  service,  and  are 
drafted  off,  from  time  to  time,  into  the  special  classes  in  con- 
struction, photography,  telegraphy,  lithography,  printing. 

Synopsis  of  the  Course. 

The  following  synopsis  of  the  instruction  given  at  the 
Royal  School  of  Military  Engineering  at  Chatham,  was 
drawn  up  by  Major  General  J.  L.  Simmons,  the  Director  of 
the  establishment. 

I.— THE  SURVEY  COURSE. 

The  course  of  surveying  for  the  officers  of  the  Royal  Engineers  is  intended 
to  qualify  them  for  earning  on  survey  operations  of  every  description,  and 
for  designing  and  laying’out  engineering  works,  so  far  as  these  are  influenced 
by  the  features  of  the  ground  on  which  they  are  placed,  or  over  which  they 
are  carried. 

The  course  consists  of  two  parts,— the  one  relating  to  surveying  processes 
exclusively,  the  other  to  the  uses  made  of  the  plans  and  maps  prepared  by 
such  processes,  for  engineerin':  purposes. 

Under  the  first  of  these  divisions  the  officers  arc  practically  Instructed  in 
astronomical,  general,  special,  and  reconnoitring  surveying,  including  the 
accurate  delineation  of  the  inequalities  of  ground  by  levelling  and  by  con- 
tours traced  instrumcntally,  and  also  the  giving  reliefs  to  hill  forms  by  sketch- 
ing with  the  pen  and  drawing  with  the  brush. 

under  the  second  division  they  are  exercised  in  the  adaptation  of  works  of 
fortification  to  coutoured  sites,  and  in  the  selection  and  survey  of  lines  of 
communication  by  roads,  railways,  and  canals,  and  in  drawing  up  projects  for 
their  execution. 
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Agronomical  Surveying. 

The  officers  are  taught  the  construction  and  use  of  astronomical  instru- 
ments, and  are  practised  in  making  observations  with  them.  They  study  from 
published  works  and  memoranda  printed  at  the  establishment,  the  most  use- 
ful problems  for  finding  the  time,  the  latitude  and  longitude,  the  direction  of 
the  meridian,  and  the  variation  of  the  compass. 

Examples  of  each  problem  are  worked  out  by  them  from  their  own  obser- 
vations or  from  observations  made  in  their  presence. 

The  use  of  meteorological  intrumeuts  and  the  reductions  of  the  observa-  • 
lions  made  with  them  ore  also  practised. 

General  Survey. 

As  a preliminary  exercise  in  drawing  each  officer  constructs  a plate  of 
scales  from  data  supplied  to  him.  For  particular  information  on  the  delicate 
and  powerful  instruments  and  apparatus  which  have  been  used  in  great 
national  surveys,  and  which  cannot  be  studied  in  the  establishment  observatory, 
the  officers  are  referred  to  published  works ; and  they  are  instructed  in  the 
adjustments,  the  unavoidable  errors  of  construction,  and  the  powers  of  the 
instruments  put  into  their  hands  for  the  execution  of  their  survey  course. 

The  general  survey  comprises  : 

1st.  The  selection  and  measurement  of  a base. — The  base  Ir  measured  with  an 
ordinary  chain  and  a five-inch  theodolite,  and  this  measurement  having  been 
reduced  to  its  horizontal  value  at  the  level  of  the  sea,  the  section  of  the  base 
is  laid  down  on  paper. 

2d.  Triangulat ion. — The  measured  base  is  extended  by  a triangulation  over 
10  or  16  square  miles  of  country,  and  the  relative  altitudes  of,  and  the  distances 
between,  the  stations  selected  are  determined  from  observations.  The  com- 
puted horizontal  distances  are  laid  down,  and  the  azimuth  of  one  of  them  is 
determined. 

3d.  Traversing. — The  positions  of  the  roods,  streams,  boundaries  of  woods, 
and  other  marked  features,  surrounding  and  Intersecting  an  area  of  six  or 
eight  square  miles  of  the  country  triangulated,  arc  then  determined  by  run- 
ning traverses  with  a theodolite  from  one  station  to  another,  so  as  to  cut  up 
tliis  area  into  spaces  which  will  admit  of  being  filled  in  by  a less  accurate 
method,  without  introducing  an  error  in  the  plan' 

4th.  Plotting  of  detail  and  completion  of  the  work. — The  protracted  lines  arc 
now  transferred  to  another  sheet  of  paper,  and  the  detail,  obtained  us  the 
traverses  proceed,  is  plotted  from  the  field-book.  From  this  plot  sketch 
sheets  are  prepared,  and  the  remainder  of  the  work  is  sketched  in  with  the 
aid  of  a prismatic  compass,  the  form  of  the  ground  being  represented  by 
pencil  strokes,  assisted  by  contours  put  in  with  the  aid  of  a portable  level. 

The  sketch  sheets  arc  etched  in  with  a pen,  and  a finished  brush-work  plan 
of  the  complete  survey,  embracing  all  the  information  collected,  is  prepared 
from  them,  with  the  original  plotted  detail  as  a basis. 

Special  Survey. 

A piece  of  ground,  about  half  a mile  In  area,  is  surveyed  with  minute 
accuracy  as  for  some  special  purpose,  and  is  laid  down  on  a scale  sufficiently 
large  to  admit  of  the  calculation  of  the  areas  of  the  enclosures  from  the 
paper.  The  method  followed  is  the  same  as  that  pursued  on  the  Ordnance 
Survey,  and  with  the  Tithe  Commutation  Surveys,  etc. 

Contouring. — On  the  ground  thus  specially  surveyed  contours  are  traced 
instrumentaily  at  given  vertical  distances  apart  and  are  plotted  on  the  plan. 

Military  Reconnaissance. 

This  is  conducted  on  principles  similar  to  those  which  govern  the  opera- 
tions of  the  general  survey ; the  instruments  employed,  however,  are  all 
portable.  The  measurement  of  a base  is  made  by  such  means  as  readily  offer 
themselves  (generally  by  pacing),  and  the  trigonometrical  points  are  fixed 
simply*  by  protracting  angles  observed  with  a box  sextant  or  compass.  The 
whole  of  the  remaining  features  and  details  considered  necessary  in  a military 
point  of  view  arc  sketched  in  with  the  aid  of  bearings  and  pacing.  The 
reconnaissance  embraces  about  six  square  miles. 

In  addition  to  £ie  topographical  sketch  of  the  ground,  each  officer  sends  in 
a detailed  report  of  its  general  character,  its  resources,  and  military  capabili- 
ties. Each  officer  also  makes  a hasty  reconnaissance  of  a road  with  a view  to 
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Its  employment  as  a military  communication.  All  the  information  which  ran 
be  obtained  as  to  the  character  of  the  country  through  which  it  passes,  and 
towns  and  villages  near  it,  together  with  the  construction,  gradients,  etc., 
of  the  road,  are  noted  on  the  face  of  the  sketch. 

Fortification  Branch. 

Every  officer  is  required,  in  this  branch  of  the  surrey  course,  to  design  one 
or  more  works  of  defence  for  the  occupation  of  a site  of  which  a contoured 
plan  is  furnished  to  him. 

In  performing  this  exercise  the  officer  becomes  expert  in  reading  the  vari- 
ous forms  and  slopes  of  ground,  as  expressed  by  contours:  ho  meets  with 
and  learns  to  provide  for  some  of  the  many  modifications  of  the  conditions  of 
defence  which  the  occupation  of  irregular  sites  necessitates,  and  he  acquires 
facility  in  the  application  of  descriptive  geometry  to  the  determination  of  the 
planes  of  detiladc  and  the  several  planes  of  a work. 

'Hie  data  upon  which  the  design  is  framed  consist  of  a plan  of  ground 
shown  by  contours,  and  of  some  or  the  conditions  to  bo  filled  by  the  proposed 
fortification,  such  as  the  objects  for  which  the  site  is  occupied,  the  strength  of 
the  garrison,  the  extent  of  the  works,  the  nature  of  the  defence  of  the 
ditches,  the  trace,  or  the  profile  to  be  adopted,  etc. 

On  the  completion  of  his  design  the  officer  writes  a report  explanatory  of 
the  churactcr  of  the  worics  he  has  adopted,  and  describing  bis  arrangements 
both  for  the  distant  and  near  defence,  with  any  improvements  which  have  sug- 
gested themselves  in  working  it  out;  and  since  the  scale  of  the  design  admits 
of  considerable  accuracy  In  its  preparation,  he  is  required  to  enter  very  full}' 
Into  the  detail  of  the  arrangement  he  proposes. 

The  report  is  accompanied  by  tables  showing  how  the  rcmblai  aud  dcblr.i  arc 
equalized,  and  that  the  distribution  of  the  latter  Is  economical. 

Civil  Ajyplications. 

Projects  for  a line  of  communication,  general  j)Jan,  and  trial  «Mio;is. — The 
officers  arc  instructed  in  the  general  principles  which  should  guide  them  in 
laying  ont  lines  of  communication,  whether  by  road,  railway,  or  canal,  and 
j arc  then  scut  out  to  examine  the  country  between  two  points  five  or  six  miles 
apart,  and  are  required  to  decide  on  two  or  more  routes  which  apparently  oiler 
the  greatest  facilities  in  point  of  gradients,  soil,  and  the  materials  of  con- 
struction. Availing  themselves  of  the  best  map  or  plan  they  can  obtain,  they 
draw  a plan  showing  approximately  the  divisions  of  tiie  properties  through 
which  the  trial  Hues  arc  run;  they  then  make  trial  sections;  and  front  these 
sections  and  their  previous  examination  of  the  ground,  they  determine  on  the 
line  to  be  adopted,  embodviug  in  a report  a general  description  of  the  country, 
the  obstacles  encountered  on  each  route,  the  gradients,  curves,  etc.,  and  also 
tiie  calculations  which  led  to  their  decision.  In  their  calculations  they  esti- 
mate the  cost  of  the  necessary  constructions  on  each  of  the  trial  lines,  llic 
cost  of  conveyance  for  heavy  goods  on  an  assumed  busis  of  daily  traffic,  and 
the  time  occupied  in  each  ease  for  quick  transit. 

Workim/  plan  and  section. — A length  of  one  mile  of  the  route  determined 
on  us  tiie  best  Is  selected,  and  for  this  a special  survey  is  made,  which  is  laid 
down  as  a working  plan,  the  line  being  picketed  out  when  no  objection  is 
made  by  the  owners  of  the  property  through  which  it  passes.  A working 
section  of  the  line  is  also  prepared  from  accurate  levels. 

Itan  if  details,  etc. — For  the  works  proposed  on  that  portion  of  the  line 
which  Is  included  within  the  limits  of  the  working  section,  a plan  of  details 
is  prepared,  as  well  as  a specification  for  the  works  and  an  estimate  of  their 
probable  cost 

II.  TUB  COURSE  OP  CONSTRUCTION  AND  ESTIMATING. 

For  this  course  143  days,  including  Sundays,  are  allowed.  The  course  Is 
divided  into  four  parts. 

Ibrt  I. — Theory  <f  Construction. 

This  part  consists  of  a series  of  examples  In  construction,  about  50  In  num- 
ber, which  will  he  varied  from  time  to  time. 

They  are  drawn  up  with  a special  view  to  the  application  of  the  mathemati- 
cal knowledge  already  possessed  by  the  officers  to  sotndlof  the  eases  which 
they  arc  likely  to  have  to  deal  with  in  practice. 

References  are  given  in  the  margin  of  the  printed  paper  of  examples  to 
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some  of  the  .nany  books  in  which  the  Information  necessary  for  their  solution 
can  be  found. 

The  instructing  officer  will  explain  every  morning,  except  Saturday,  as 
many  of  the  examples  as  he  considers  the  officers  can  work  during  the  remain- 
der of  the  day,  and  the  officers  are  expected  to  study  these  subjects  from  some 
one  of  the  books  referred  to. 

The  object  of  these  short  explanations  is  twofold:  1st,  to  explain  the 
principles  on  which  the  particular  cases  or  similar  cases  are  to  be  dealt  with  ; 
2d,  to  impart  in  a condensed  form  some  of  the  varied  information  which  is 
familiar  to  all  engineers  of  experience,  but  which  an  engineer  at  the  com- 
mencement of  his  career  often  has  a difficulty  in  flnding. 

The  officers  will  take  notes  of  these  explanations,  and  write  each  morning 
notes  at  the  head  of  the  fair  copy  of  the  examples  to  which  they  refer.  The 
examples  explained  on  each  day  are  to  be  worked  out  on  that  day  in  the  fullest 
manner;  the  reasoning  of  each  step  is  to  he  stated,  and  nil  rough  calculations 
ore  to  be  left  on  the  paper,  so  as  to  lessen  as  much  as  possible  the  labor  of 
examination.  They  are  to  he  brought  to  the  Instructing  officer  the  following 
morning,  and  after  examination  arc  to  be  written  out  fair  on  ruled  foolscap, 
quarter- margin,  on  the  right-hand  sheet,  with  explanatory  diagrams  to  a large 
scale,  where  necessary,  on  the  left-hand  sheet 

The  fair  notes  of  each  week’s  work  must  be  sent  in  before  the  end  of  the 
following  week. 

The  weights,  strength  of  materials,  and  other  information,  will  be  fouud  in 
the  printed  tables. 

This  part  of  the  course  occupies  about  40  davs,  and  while  it  continues 
leave  will  be  granted  ou  Saturdays  and  Suuduys  only. 

Thrt  II. — Material*. 

The  object  of  this  part  of  the  course  Is  to  give  the  officers  some  sort  of 
guide  in  judging  of  the  quality  of  the  principal  materials  which  they  will  have 
to  use,  as  well  an  to  atford  them  information  as  to  the  particular  material  most 
suitable  for  a building  or  engineering  work. 

It  may  be  subdivided  into  three  parts,  viz.,  lectures  given  by  professors 
in  the  lecture  theatre;  lectures  given  by  the  instructing  officer;  uud  visits 
inude  by  the  officers  to  lime  works,  cement  works,  brickfields,  etc. 

The  lectures  in  the  lecture  theatre  are  delivered  at  the  periods  most  con- 
venient to  the  lecturer,  hut  the  notes  taken  by  the  officers  form  part  of  this 
course,  and  will  be  bound  up  with  the  rest  of  the  papers. 

The  notes  of  the  lectures  delivered  by  the  instructing  officer  are  to  be 
written  out  fair  immediately  after  the  lecture,  in  accordance  with  the  instruc- 
tions given,  and  brought  to  the  Instructing  officer  on  the  following  morning. 

A printed  paper  detailing  the  particular  points  to  which  officers  visiting 
manufacturing  works  arc  to  direct  their  attention  will  be  given  to  each  officer, 
and  a report  is  to  be  sent  in  as  soon  as  possible  after  each  visit  to  the  instruct- 
ing officer. 

Sketches  to  illustrate  the  lectures  and  visits  are  to  be  as  numerous  and  com- 
plete as  possible. 

The  value  of  these  sketches  for  future  reference,  and  as  aids  to  officers  In 
their  professional  constructions  hereafter,  will  be  very  much  enhanced  by 
having  the  dimensions  clearly  written  on  them,  which  should  include  at  least 
those  of  all  principal  parts  of  machines  and  structures. 

This  part  of  the  course  occupies  about  three  weeks,  inclusive  of  the  time 
required  to  visit  the  works  referred  to. 

The  officers  will  also  be  instructed,  after  they  leave  the  course  of  construc- 
tion, in  the  method  of  testing  the  quality  of  some  of  the  materials  by  chemi- 
cal analysis,  for  which  a fortnight  is  allowed. 

Part  III. — Valuation  and  Mea*urenimt  of  Work. 

This  part  of  the  course  will  occupy  in  all  about  37  days,  and  will  commence 
with  a series  of  lectures,  the  subject  matter  of  which  will  he  found  chiefly  In 
the  printed  “ Notes  on  the  Practice  of  Building”  and  “ Notes  on  the  Building 
Trades.”  They  will  comprise,  in  separate  lectures  for  each  trade, — 

1.  The  materials,  tools,  etc.,  and  apparatus  employed,  together  with  their 
application  to  the  ditlcrent  kinds  of  work  produced. 

2.  The  technical  terms  in  vogue. 

3.  The  general  practice  of  measuring  and  valuing. 

Hints  and  memoranda  useful  in  designing,  estimating,  and  earning  out 
works  will  be  given,  and  explanations  afforded  by  reference  to  models  aud 
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drawings,  from  some  of  which  colored  sketches,  with  the  names  and  dimen- 
sions of  the  different  parts  given  on  them  in  full,  will  be  made  by  eueh  officer 
and  attached  to  his  printed  nob  s.  These  sketches  will  be  done  in  the  llo.ll  of 
Study  from  the  originals  deposited  there. 

A lecture  will  be  given  explaining  the  different  steps  taken  in  preparing 
tho  annual  estimates  of  a district,  to  be  laid  before  Parliament,  and  the  vari- 
ous methods  of  carrying  out  the  services  which  may  be  authorized. 

The  cost  of  a building  will  be  approximately  estimated  by  cubing  it  out 
from  the  general  plans  and  elevations. 

The  quantities  of  the  same  building  will  then  be  taken  out  from  the  speci- 
fications, working  drawings,  and  a model,  by  tilling  in  a measurement  form 
having  the  details  of  work  done  printed  on  it.’ 

Details  and  estimates  of  the  same  building  will  be  made  out  on  W.  O. 
Fonn  1554,  tiie  items  and  prices  being  taken  from  the  W.  D.  Schedules  of  the 
district,  and  the  descriptive  part  printed  on. 

Lastly,  the  quantities  will  be  abstracted  and  brought  Into  bill,  ns  though 
the  work  were  to  be  put  up  to  tender,  or  as  would  be  done  in  draw  ing  out  con- 
tractors’ bills  for  work  to  be  paid  for  on  a schedule  of  prices. 

The  portions  of  the  copper  plates  to  be  colored  will  be  partly  done  in  the 
course  of  lectures,  but  about  a week  ut  the  close  of  this  part  of  the  course 
will  be  allowed  to  complete  the  whole.  They  are  to  be  colored  in  the  Hall  of 
Study  from  pattern  drawings  deposited  there.  No  drawing  whatever  to  be 
removed  from  the  Hall  of  Study. 

I\irt  TV. — Design. 

At  the  commenccraet  of  this  part  of  the  course  each  officer  will  nod 
through  the  “Notes  on  Military  Buildings,”  by  Colonel  Collinson,  Royal 
Engineers,  studying  more  particularly  the  parts  which  have  special  reference 
to  his  own  desfgn.  The  lithographed  drawings  which  accompany  them  are 
not  intended  to  be  models  to  be  copied  from,  but  are  given  as  examples  of 
works  executed,  many  of  which  with  the  advance  of  sanitary  science  have 
become  obsolete  as  a whole.  They  contain  many  useful  details  still  applic- 
able. 

The  design  is  intended  to  afford  to  each  officer  an  opportunity  of  applying 
the  knowledge  he  may  have  acquired  in  the  course  to  some  case  which  lie  may 
actually  hereafter  liuvc  to  deal  with. 

About  six  weeks  are  available  for  this  part  of  the  course,  and  the  condi- 
tions uuder  which  tho  design  is  to  be  made  w ill  be  furnished  to  each  officer. 

As  a rule  the  design  w ill  consist  of  a general  plan  and  report,  with  some 
part  worked  out  in  detail,  this  part  being  specified  for  and  estimated. 

The  drawings  are  to  be  prepared  in  accordance  with  the  instructions 
deposited  in  the  Ilall  of  Study. 

Tour  jRrjtorl*  and  Lertui'es. 

All  tour  reports  and  lectures  pertaining  to  the  course  of  construction  will 
be  written  in  accordance  with  the  general  regulations  for  reports,  that  is  to 
say,  on  foolscap  paper,  quarter  margin,  on  both  sides  of  the  paper,  divided 
into  paragraphs,  with  headings  in  the  margin,  and  signed  and  dated  by  the 
officer.  They  will  form  part  of  Part  IL  of  the  course,  and  will  be  bound  in 
the  proper  places. 

In  writing  tour  reports  and  lectures  the  object  should  be  to  condense  as 
much  practical  information  and  fact  into  os  small  a space  os  possible  without 
abbreviating  the  language  or  omitting  any  of  the  facts.  Sketches  should  be 
made  by  hand,  approximately  to  scale,  but  should  be  clear,  and  contain  full 
dimensions.  Statistical  and  tabular  information  should  be  given  in  full. 

For  the  tour  report  each  officer  will  receive  a statement  of  the  particulars 
of  each  work  he  has  to  report  on. 

Hind  ing. 

The  whole  of  the  notes,  etc.,  of  each  officer  will  be  bound  in  one  or  more 
volumes.  Therefore,  before  leaving  the  establishment,  each  officer  should 
arrange  Ills  notes  in  tho  order  in  which  he  wishes  them  bound. 

ni. — FIELD  WORK  COURSE. 

The  time  allowed  for  this  course  is  122  days,  including  Sundays.  While  on 
it  officers  may  be  required  to  attend  drill  one  day  in  each  week,  and  also  bri- 
gade Held  days. 


Digitized  by  Google 


ROYAL  SCHOOL  OF  ENGINEERING  AT  CHATHAM. 


601 


The  course  comprise*  instruction  in  alt  those  duties  (with  the  exception* 
mentioned  below)  which  devolve  upon  the  Koval  Engineers  when  employed 
with  an  army  engaged  offensively  or  defensively,  either  tit  a siege  or  in  the 
field. 

The  exception*  are  surveying,  reconnaissance,  telegraphy,  firing  mines  bv 
electricity,  etc.,  torpedoes,  and  demolition  of  permanent  works  ; on  all  which 
subject*  instruction  is  given  to  the  officers  while  on  other  cour>cs. 

The  officers  are  required  to  read  carefully  the  notes  on  field  work  instruc- 
tion, to  make  models  in  sand,  etc.,  of  such  works  ns  admit  of  this  practice,  to 
Like  part  in  the  construction  of  the  several  works  in  the  field,  etc.,  and  to  draw 
up  projects  on  the  subject 

Before  leaving  the  course  an  officer  must  be  competent  to  impart  instruc- 
tion to  sappers  in  all  their  field  duties. 

The  practical  instruction  is  divided  into  seven  parts. 

Arf  /. — Modelling  fn  Sand,  etc. 

This  part  consists  of  making  models  of  gabions,  fascines,  hurdles,  and  sap- 
rollers;  of  throwing  up  models  in  sand  of  portions  of  a first  parallel  and  its 
approaches,  of  a second  parallel,  of  single  and  double  saps,  both  kneeling 
ana  standing,  of  a trench  cavalier,  of  a lodgment  by  half  double  sap,  of  rifle- 
pits,  and  of  trons-dc-loup. 

Also  of  making  models  in  sand  of  field  powder  magazines,  and  of  elevated, 
sunken,  half  sunken,  and  screen,  gun  and  mortar  batteries  (ordinary  and 
Indented),  revetted  with  gabions,  fuseincs,  and  sand  bags. 

It  includes  the  laving  of  model  gun  and  mortar  platforms,  the  making  of  a 
salient  of  a field  redoubt,  with  gun  en  barbette,  of  a field  kitchen,  und  of  the 
passage  of  a wet  ditch  by  means  of  gabions  and  fascine*. 

Also  the  erection  of  spar  bridges  of  different  forms  with  model  spars,  and 
the  laying  in  of  a cross-over  road  to  connect  two  lines  of  railway. 

Ihrt  II — Siege  UorA:*. 

This  part  consists  of  making  gabions,  fascines,  hurdles,  and  sap-rollera ; of 
tracing  (part  by  night)  parallels,  approaches,  batteries,  etc. 

Also  of  seeing  parallels,  approaches,  batteries,  saps,  trench  cavaliers,  etc., 
constructed  by  the  sappers;  and  the  mode  of  extending  men  and  setting  them 
to  work. 

The  officers  arc  also  required  to  take  up  for  enfilade  the  prolongation  of 
faces,  etc. 


I\irt  III. — Work*  of  Difence. 

This  part  consists  of  instruction  in  forming  abattis,  entanglements,  rifle 
pits,  trons-dc-loup,  etc.,  and  in  putting  up  stockades,  palisades,  fraiscs,  etc. 

Ihrt  IV. — Mining. 

This  part  includes  boring  and  blasting  rock,  sinking  shafts,  driving  gulleries, 
making  chambers  und  powder  hose,  loading,  tainpiug,  and  firing  mines,  also 
the  preparation  and  tiring  of  fougasses. 

Ihrt  V. — Bridging. 

This  part  includes  knotting,  splicing,  and  lashing  spars,  diving,  rowing  In 
boats,  packing  pontoons,  and  forming  temporal^  military  bridges  over  streams 
with  large  and  small  pontoons,  casks,  etc. 

Also  the  construction  of  spar,  timber,  and  suspension  bridges  to  reestab- 
lish a communication  by  turnpike  rood  or  railroad. 

Ihrt  VI. — Hail  tray*. 

This  part  consist*  In  *ccing  the  mode  of  laying  down  and  repairing  lines  of 
railway,  and  of  putting  in  a cross-over  road  to  connect  two  lines  of  railway, 
and  also  the  moac  of  destroying  railways. 

Ihrt  VII. — Sundry  Practices. 

Under  this  head  are  Included  boring  for  water  (with  the  American  tubo 
wells  as  well  as  with  the  ordinary  apparatus),  erecting  field  kitchens,  filling 
and  throwing  hand  grcuadcs,  and  esculading,  also  the  erection  of  field  obser- 
vatories. 
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The  officers  arc,  in  addition,  required  to  draw  up  the  following  projects: 

1.  Project  of  attack  of  a fortress  actually  in  existence. 

2.  Project  for  the  restoration  of  a bridge. 

8.  Projec  t for  a floating  bridge. 

4.  Project  for  a Ueld  work  as  a bridge-head. 

5.  Ilnsty  project  for  a temporary  bridge,  orL  hasty  project  for  the  demoli- 
tion of  a portion  of  a line  of  railway. 

IV. — MISCELLANEOUS  SUBJECTS.  k 

(a.)  Course  of  Telegraphy. — Fifteen  day s art  allowed  for  this  course. 

All  officers  under  instruction  learn  the  theory  and  practice  of  telegraphy 
and  \isual  signalling,  bearing  in  mind  that  a thorough  knowledge  of  the 
theory  will  enable  them  to  overcome  difficulties  which  would  be  perplexing 
to  the  men,  who  cau  only  be  expected  to  learn  the  practical  working  of  the 
telegraph. 

The  various  instruments  in  use  for  signalling  and  testing  are  explained  to 
them,  and  they  are  taught  the  ordinary  methods  of  measuring  electrical 
forces  and  resistances,  and  of  testing  conducting  wires  for  insulation  and 
conductivity,  and  for  determining  the  nature  and  positions  of  faults.  The 
degree  of  accuracy  which  may  be  attained  in  these  measurements  is  pointed 
out  to  them. 

They  learn  the  European  Morse  alpliahet,  and  the  method  of  sending  and 
receiving  messages,  but  they  are  not  expected  to  devote  so  much  time  to  the 
subject  us  would  enable  them  to  become  expert  telegraphists. 

Each  officer  is  required  to  give  in  a project  for  the  construction  of  a line  of 
electric  telegraph,  including  at  least  three  stations.  In  the  report  arc  described 
the  instruments  to  be  used  and  the  modes  of  connecting  them  in  circuit; 
the  batteries,  the  conductors,  the  supports,  the  insulators,  and  the  mode  of 
putting  up  the  line ; and  the  number  of  cells  required  to  work  the  line  is  cal- 
culated. 

An  estimate  of  the  stores  and  materials  required  accompanies  the  report, 
with  a general  plan  showing  the  route  proposed. 

The  various  methods  of  exploding  gunpowder  by  electricity  arc  taught 
while  the  course  of  telegraphy  u going  on ; the  application  of  this  brunch  of 
electrical  science  is  made  when  the  officers  are  employed  on  projects  for 
demolitions  by  mining. 

In  the  School  of  Telegraphy  a certain  number  of  the  men  of  the  corps  are 
trained  every  year  as  telegraphists. 

The  instruments  of  which  the  use  is  taught  arc, — 

The  single  needle  instrument  worked  by  voltaic  electricity. 

The  Morse  recording  and  sounding  instrument. 

The  double  needle  instrument. 

Wheatstone's  magneto  dial  instrument 

Also  day  and  night  signalling  with  the  approved  visual  apparatus. 

Each  man  is  required  to  read  a specified  number  of  words  per  minute,  and 
to  send  correctly  by  each  instrument,  before  he  passes  on  to  the  next 

The  European  Morse  alphabet  is  used  with  all  the  instruments,  except  with 
the  double  needle  instrument,  which  has  a special  alphabet 

The  men  are  taught  how  to  make  up  and  repair  the  voltaic  batteries  and 
instruments,  and  to  put  up  conducting  wires  over  ground,  and  to  lav  them 
under^ound,  and  also  to  test  roughly  for  the  position  of  faults.  Their  previ- 
ous education  does  not  generally  admit  of  their  acquiring  a knowledge  of  the 
theory  of  electricity,  or  of  performing  the  more  delicate  tests  required  in 
telegraphy. 

The  men  who  enter  the  Telegraph  School  arc  also  instructed  In  the  practi- 
cal manipulation  of  drove’s  voltaic  batteries,  Wheatstone’s  magnetic  exploder, 
and  the  dvnamo-electric  machine,  in  the  use  of  frictional  electricity,  in  making 
the  electrical  fuzes,  and  in  connecting  and  arranging  the  wires  necessary  for 
tiring  mines  by  electricity. 

(6.)  Chemical  Laboratonj  Course. — Fifteen  days  are  allowed  for  this  course. 

The  object  of  this  course  is  to  enable  officers  and  men  at  the  establishment, 
wh  > may  show  an  inclination  for  chemical  studies,  to  pursue  them  practically. 

The  course  is  contincd  to  the  chemical  relations  uml  behavior  of  the  sub- 
stances which  affect  the  qualities  of  building  materials,  or  which  may  in- 
fluence the  questions  which  are  most  likely  to  require  the  professional  investi- 
gation of  a military  engineer,  it  is  arranged  with  the  idea  of  supplying  the 
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want  of  practical  experience  in  dealing  with  substances  used  in  construction, 
by  giving  an  insight  into  their  nature  and  composition  ; and  also  with  that  of 
imparting  such  information  as  may  lead  in  a new  colony,  should  an  officer  bo 
called  upon  to  act  os  its  explorer  and  pioueer,  to  a more  rapid  development  of 
its  resources. 

The  course  for  the  officers  consists, — 

1st.  In  making  themselves  acquainted  with  the  action  of  reagents,  both 
by  wet  methods  and  by  the  blow-pipe,  on  different  simple  substances,  in 
experiments  to  which  they  arc  directed  by  a text-book. 

2d.  In  applying  the  information  so  gained  to  the  qualitative  examination 
of  substances,  simple  and  compound,  specially  prepared  os  exercises  for 
analysis. 

3d.  In  the  quantitative  as  well  as  qualitative  examination  of  building  stones, 
lime  and  cement  stones,  gypsum,  brick  earths,  paints,  solders,  and  other 
building  materials.  A sample  of  water  is  also  examined,  and  a qualitative 
examination  is  made  of  one  or  more  ores. 

4th.  In  preparing,  on  an  experimental  scale,  bricks,  limes,  cements,  and 
plasters,  directly  from  nutural  stones  or  earths  by  simple  calcination,  and  also 
by  the  more  complex  method  which  it  is  often  necessary  to  adopt. 

5th.  The  chemistry  of  the  voltaic  battery. 

The  course  for  the  men  only  differs  from  that  for  the  officers  In  respect  of 
the  order  in  which  the  several  divisions  of  the  subject  are  taken  up.  The 
men,  instead  of  commencing  with  a thorough  examination  of  numerous  sim- 
ple substances,  begin  with  a few  easy  experiments  on  recognizing  lime  and 
cement  stones,  and  on  the  mode  of  ascertaining  their  comparative  values,  so 
that,  In  ease  it  is  judged  inexpedient,  in  any  instance,  that  the  whole  course 
shall  be  completed,  the  knowledge  which  has  been  gained  may  be  of  a charac- 
ter requiring  comparatively  little  skill  and  intelligence  to  apply  to  practical 
uses. 

A certain  number  of  men  only  arc  taught 

(c.)  Course  of  Photography. 

This  study  is  not  compulsory ; but  any  officer  and  a limited  number  of  men 
who  have  completed  the  prescribed  course  satisfactorily,  and  who  wish  to 
study  photography,  are  allowed  to  do  so. 

Tiie  officers  devote  their  attention  more  particularly  to  the  chemical  theory 
of  the  subject,  In  order  that  they  may  be  able  to  overcome  the  practical  diffi- 
culties which  constantly  occur  when  this  art  is  pursued  in  foreign  countries 
under  circumstances  of  climate  and  situation  different  from  those  in  England, 
and  when  chemicals  get  out  of  order  and  produce  anomalous  results.  In  such 
cases  men  who  have  acquired  considerable  skill  in  manipulation,  but  who 
have  no  knowledge  of  chemistry,  are  unable  to  devise  remedies  or  to  over- 
come difficulties,  and  it  is  the  place  of  their  officers  to  assist  them  by  their 
superior  knowledge  and  Intelligence. 

The  men  arc  taught  the  negative  wet  collodion  process  In  all  Its  branches 
(except  the  manufacture  of  pyroxyline),  also  the  dry  process,  and  photozinco- 
graphy. 

They  arc  also  practised  in  the  use  of  the  dark  tent,  and  in  taking  nega- 
tives in  the  Held,  and  of  photographic  reductions  of  plans. 

It  is  seldom  that  their  previous  education  admits  of  their  becoming  well 
versed  in  the  chemical  theory  of  the  art,  but  the  means  of  overcoming  the 
usual  practical  difficulties  are  pointed  out  to  them.  Each  man  is  required  to 
enter  in  a note-book  the  various  solutions,  and  to  make  memoranda  of  the 
processes. 

(d.)  Lectures. 

Lectures  are  delivered  between  the  months  of  September  and  April  on 
civil  and  mechanical  engineering,  metallurgy,  architecture,  electricity  and  its 
applications,  and  on  other  subjects  of  a professional  character,  The  lectures 
arc  attended  by  all  the  officers  and  men  under  instruction,  and  the  former  are 
required  to  talce  rough  notes,  and  afterward  to  write  them  out  fairly,  for 
binding  with  their  other  work. 

(*.)  Visits  to  Professional  Works. 

With  the  object  of  giving  an  idea  of  the  best  methods  of  carrying  on 
extensive  works,  and  of  Imparting  practical  information  on  professional  sub- 
jects, a certain  number  of  the  junior  officers  are  selected  every  year  to  visit 
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engineering,  architectural,  and  other  works  of  professional  character,  accom- 
panied by  one  of  the  instructing  officers  of  the  establishment 

Of  the  various  constructions  and  processes  seen  during  these  tours  they 
make  notes  and  draw  ings,  which  arc  embodied  in  the  form  of  reports  to  the 
director,  end  arc  subsequently  bound  up  with  the  other  parts  of  the  course. 

General  Not*. — Further  explanation*  of  the  mode  of  tilling  up  the  details  of 
the  course,  and  of  the  forms  for  the  notes  and  drawings,  are  given  in  the 
special  instructions. 

(f.)  Demolition*. 

The  ignition  of  gunpowder  or  other  explosives  by  powder  hose  and  Bick- 
ford's fuze  as  well  as  by  electricity,  both  on  land  and  submerged  under  water, 
is  taught  to  all  officers. 

In  order  that  the  best  methods  of  using  gunpowder  or  other  explosives 
for  the  demolition  of  works  and  buildings  by  mining  may  be  thoroughly 
understood,  each  officer  is  required  to  make  projects  for  the  following  demo- 
litions, viz. : 

1.  A front  of  fortification,  or  some  similar  work,  exhibiting  various  sorts 
of  revetments,  and  requiring  the  simultaneous  explosion  of  a large  number  of 
mines. 

2.  A casemate,  powder  magazine,  or  other  substantial  military  building 
under  two  suppositions : 1st,  that  there  is  pleuty  of  time,  that  sufficient  men 
and  tools  are  available,  and  that  it  is  required  to  effect  complete  demolition 
without  wasting  gunpowder  unnecessarily ; 2d,  that  time  presses,  and  that  the 
demolition  must  be  effected  in  the  most  expeditious  manner  possible. 

8.  A bridge  or  viaduct  under  two  different  suppositions,  as  in  No.  2. 

The  mines  in  some  cases  arc  directed  to  be  fired  by  powder  hose,  and  iu 
others  by  electricity. 

F.ach  of  these  projects  consists  of  a memoir  and  explanatory  drawings. 
The  memoir  comprises, — 

1st.  A description  of  the  building,  or  work  to  bo  destroyed,  in  all  points 
which  may  influence  the  mode  of  demolition. 

2d.  A general  description  of  the  proposed  mode  of  demolition. 

8d.  The  calculations  for  the  charges  of  the  mines. 

4th.  The  inode  of  preparing  and  firing  the  mines. 

5th.  An  estimate  of  the  men,  tools,  and  materials  required  and  of  the  time 
nec»**snry  for  the  operation. 

6th.  An  estimate  of  the  gunpowder. 

7th.  When  electricity  is  to  be  employed  for  firing  the  mines,  n full  descrip- 
tion of  the  batteries,  etc.,  is  given,  with  calculations  of  the  number  of  cells, 
etc. 

The  drawings  include  a plan  and  such  sections  as  may  be  required  to 
explain  clearly  the  situations  of  the  various  charges  of  gunpowder,  and  of 
the  shafts  and  galleries. 

(g.)  Submarine  Mine*. 

All  officers  and  a certain  number  of  men  arc  practised  in  the  use  of  sub- 
marine mines. 

The  course  consists  of, — 

1.  The  nature  and  construction  of  cose. 

2.  Mode  of  mooring. 

8.  Mode  of  arranging  and  laying  insulated  cables. 

4.  Mode  of  testing  fuzes,  also  testing  cables  for  conductivity  and  insulation 
and  for  the  detection  of  faults. 

5.  Modes  of  firing  at  will  and  by  Belf -acting  arrangements. 
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HISTORICAL  NOTICE. 

Although  examinations  preparatory  to  promotion  had  been 
instituted  by  the  Duke  of  Wellington  in  1850,  no  attempt  was 
made  to  provide  any  general  machinery  for  affording  to  offi- 
cers of  the  army  means  of  instruction,  even  in  those  subjects 
a knowledge  of  which  was  by  the  regulations  of  the  service 
required  of  them.  The  Department  of  Artillery  studies  at 
Woolwich,  originally  instituted  on  a small  scale  in  1850,  and 
the  Royal  Engineer  Establishment  at  Chatham,  supplied  to 
the  officers  of  the  scientific  corps,  though  to  a much  more 
limited  extent  than  at  the  present  day,  opportunities  of  carry- 
ing on  their  professional  studies  after  entering  the  army.  Rut 
to  officers  of  other  branches  of  the  service  no  means  of  in- 
struction were  afforded  in  any  subjects  beyond  the  mere  rou- 
tine of  drill  and  regimental  duties,  except  by  the  Senior  De- 
partment at  Sandhurst  and  the  School  of  Musketry  at  Ilythc. 
Tlie  state  of  the  former  institution,  the  advantages  of  which 
extended  only  to  a very  small  proportion  of  the  officers  of 
the  army,  is  described  in  the  accounts  of  the  Royal  Military 
College  and  of  the  Staff  College.  The  school  at  Ilylhe  was 
first  established  in  the  year  1853,  for  the  purpose  of  training 
a certain  number  of  officers  and  soldiers  in  the  new  system  of 
musketry,  which  was  adopted  on  the  introduction  of  rifled 
arms  into  the  service. 

The  first  official  suggestion,  with  the  object  of  remedying 
the  deficiency  of  professional  knowledge  among  the  officers 
of  the  army,  was  made  by  Mr.  Sidney  Herbert,  when  Secre- 
tary at  W ar,  in  1 854.  The  outline  of  the  plan  proposed  by  him 
at  this  time  was  sketched  out  in  a letter  addressed  to  Lord 
Ilardinge,  then  Commander-in-Chief,  and  its  details  were  sub- 
sequently more  fully  explained  in  speeches  in  the  House  of 
Commons.  The  scheme  contemplated  a general  reorganiza- 
tion of  the  system  of  military  education, — the  improvement 
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of  the  examinations  instituted  by  the  Duke  of  Wellington  for 
admission  to  the  army  and  for  promotion, — the  conversion  of 
the  Senior  Department  at  Sandhurst  into  a special  school  for 
the  Btaff, — and  the  introduction  of  a system  of  professional 
instruction  for  officers  after  entering  the  service.  With  the 
view  of  carrying  out  the  latter  part  of  the  scheme,  it  was  pro- 
posed, in  1854,  to  appoint  garrison  instructors  at  certain  large 
stations  both  at  home  and  in  the  colonics.  It  was  not  in- 
tended to  make  attendance  at  the  instruction  thus  given  com- 
pulsory, but  a stringent  examination  in  tho  subjects  which 
entered  into  the  course  was  to  be  a necessary  condition  of 
promotion  to  the  ranks  of  lieutenant  and  captain  respectively. 

The  scheme  of  garrison  instruction  proposed  by  Mr.  Sidney 
Herbert  met  with  the  approval  of  Lord  Hardinge,  and  ob- 
tained the  sanction  of  the  Treasury.  A sum  of  2,000/.,  for  the 
purpose  of  making  a commencement  in  carrying  it  out,  was 
inserted  in  the  estimates  for  1854-5,  and  the  plan,  as  explained 
by  Mr.  Herbert  in  moving  the  army  estimates,  met  with  the 
entire  approval  of  the  House  of  Commons. 

The  outbreak  of  the  Crimean  war,  however,  in  the  first  in- 
stance, interfered  with  the  practical  realization  of  the  scheme, 
although  it  appears  that  some  of  the  instructors  had  been 
actually  selected  for  their  posts,  and  that  it  was  intended  to 
send  them  out  to  the  Crimea  to  acquire  a practical  acquaint- 
ance with  such  of  the  minor  operations  of  war  as  would  fall 
within  the  intended  courso  of  instruction.  This  latter  inten- 
tion was  not  carried  out,  and  after  the  resignation  of  Mr. 
Sidney  Herbert,  which  took  place  in  the  beginning  of  1855, 
no  further  steps  appear  to  have  been  taken  in  the  matter.  At 
the  same  time  money  continued  to  be  voted  for  the  purpose 
of  carrying  out  the  scheme  (although  no  application  of  the 
funds  was  made),  until  the  general  reduction  in  the  estimates 
which  took  place  on  the  conclusion  of  peace  in  1856 ; it  ap- 
pears also,  from  statements  made  by  the  Under  Secretary  at 
War,  in  the  House  of  Commons,  that  the  Government  had 
never  abandoned  tho  idea  of  adopting  some  measure  for  the 
professional  instruction  of  officers. 

In  the  debates  in  both  Houses  of  Parliament,  during  the 
Crimean  war,  numerous  discussions  took  place  on  the  subject 
of  military  education ; the  failure  of  the  existing  examinations 
for  promotion,  the  lax  mode  in  which  they  were  carried  out. 
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the  want  of  acquaintance  with  many  of  the  mere  rudiments 
of  military  science  displayed  by  the  majority  of  officers,  and 
the  necessity  of  supplying  them  with  some  means  of  instruc- 
tion in  the  practical  duties  devolving  upon  them  on  active  ser- 
vice, formed  frequent  subjects  of  remark.  On  the  5th  of  June, 
1856,  after  the  termination  of  the  war,  Mr.  Sidney  Herbert, 
then  a private  member,  again  brought  his  proposal  for  the 
appointment  of  garrison  instructors  before  the  notice  of  the 
House  of  Commons,  in  connection  with  his  more  general 
scheme  for  the  improvement  of  the  education  of  officers ; but, 
although  the  proposal  again  met  with  the  approval  of  nearly 
every  speaker  who  took  part  in  the  discussion,  the  Govern- 
ment declined  to  pledge  themselves  to  the  adoption  of  the 
scheme  in  its  details,  as  the  question  of  the  reorganization  of 
the  whole  system  of  military  education  was  then  under  con- 
sideration. 

During  the  latter  part  of  the  year  1850,  as  has  been  else- 
where stated,  the  attention  of  the  military  authorities  was 
seriously  directed  to  the  question  of  improving  the  education 
of  the  army.  Nearly  all  the  plans  submitted  to  Lord  Pan- 
mure  with  this  object  included,  as  an  essential  feature,  the 
adoption  of  some  means  of  professional  instruction  for  officers 
after  entering  the  service ; and  the  machinery  suggested  was, 
in  almost  every  case,  based  in  its  general  principles  on  Sir. 
Sidney  Herbert’s  original  proposal  for  the  establishment  of 
garrison  instructors.  The  Commissioners  appointed  in  the 
same  year  to  visit  the  military  schools  of  the  continent,  while 
their  inquiries  were  chiefly  confined  to  the  improvement  of 
the  education  of  the  scientific  corps,  recommended  in  their 
report  that  young  officers  of  all  branches  of  the  service  should, 
after  entering  the  army,  go  through  some  course  of  profes- 
sional study  ; at  the  same  time  they  suggested  no  machinery 
for  carrying  their  recommendation  into  effect.  Tho  military 
witnesses  examined,  during  the  years  1850  and  1857,  before 
the  Royal  Commission  on  the  Purchase  System,  very  gener- 
ally concurred  in  the  opinion  that  higher  professional  acquire- 
ments should  be  demanded  from  officers,  and  that  means  of 
instruction  should  be  afforded  to  them ; and  the  Commis- 
sioners, in  their  Report,  endorsed  this  view  in  the  following 
terms : “ Nor  can  it  be  fairly  said  that  the  purchase  system 
is  the  obstacle  to  introducing  a better  system  of  military  edu- 
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cation.  A stricter  examination  before  granting  the  first  com- 
mission, an  improved  training  afterward,  and  a further  exam- 
ination on  promotion  from  ensign  to  lieutenant,  are  measures 
perfectly  compatible  with  the  system  of  purchase.” 

The  system  of  garrison  instruction  suggested  by  Mr.  Sidney 
Herbert  appears  to  have  found  general  favor  at  this  period. 
The  instructions  issued  to  the  Council  of  Military  Educa- 
tion, on  their  appointment  in  1857,  directed  them,  in  con- 
nection with  the  subject  of  the  professional  examination  of 
officers  up  to  the  rank  of  captain,  to  consider  the  question 
“ of  the  establishment  of  instructors  at  the  large  stations.” 
The  plan  proposed  by  the  Council,  in  1857,  did  not  contem- 
plate the  general  appointment  of  either  garrison  or  regimental 
instructors  ; its  main  feature  was  the  establishment  of  officers’ 
schools  at  depot  battalion  stations,  through  which  all  young 
officers,  who  were  in  the  first  instance  to  receive  provisional 
commissions,  should  pass  before  joining  their  regiments  and 
being  permanently  commissioned.  This  recommendation  was 
supplemented  by  one  for  the  partial  establishment  of  district 
instructors  at  stations  whero  classes  of  ten  officers  could  be 
formed,  for  the  more  advanced  instruction  of  those  who  had 
been  some  years  in  the  service.  . 

The  great  demand  for  officers  occasioned  hy  the  Indian 
mutiny,  combined  with  practical  objections  which  were  made 
to  the  Council’s  scheme,  prevented  their  proposals  from  being 
carried  into  effect.  The  only  immediate  result  of  their  recom- 
mendations was  the  establishment,  in  1857,  of  a class  at  Aider- 
shot  for  the  instruction  of  officers  quartered  at  the  camp  in 
military  sketching.  A full  account  of  this  institution,  which 
has  since  been  considerably  developed,  and  is  now  called  the 
Survey  Class,  will  be  found  further  on. 

At  a subsequent  period  the  attention  of  the  Council  appoare 
to  have  been  directed  more  to  the  question  of  securing  the 
professional  competence  of  officers  by  a special  military  educa- 
tion before  entering  the  service,  than  by  compulsory  instruc- 
tion at  a later  period.  The  proposal,  originally  made  in  1858, 
for  requiring  all  candidates  for  commissions  in  the  line  to  pass 
through  Sandhurst,  has  been  already  described  in  connection 
with  the  Royal  Military  College.  The  Council  have,  how- 
ever, never  ceased  to  urge  the  expediency  of  providing  offi- 
cers, after  they  have  entered  the  service,  with  facilities  for 
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instruction  in  the  higher  branches  of  military  science ; and  in 
their  last  General  Report  they  recommended  the  establish- 
ment of  institutions  similar  to  tjie  Aldershot  Survey  Class  at 
other  large  stations. 

Although  no  general  machinery  has  been  introduced  for 
affording  instruction  to  officers  of  the  cavalry  and  infantry 
after  entering  the  service,  various  steps  have,  from  time  to 
time,  been  taken  with  the  object  of  extending  their  profes- 
sional knowledge  to  subjects  beyond  the  mere  routine  duties  of 
their  own  arms.  In  January,  1859,  commanding  officers  were 
directed  to  require  from  the  officers  of  their  regiments  reports 
and,  if  possible,  sketches  of  tho  roads  traversed  when  route 
marching  in  winter ; and  later  in  the  same  year  an  order  was 
issued  that  officers  of  infantry  should,  whenever  practicable, 
be  instructed  in  great  gun  drill.  In  the  present  year  a sys- 
tem of  instruction  in  military  signalling  has  been  introduced 
at  the  School  of  Engineering  at  Chatham,  to  which  detach- 
ments of  officers  arc  periodically  sent.  In  addition  to  the 
recommendations  of  the  present  Royal  Commission  for  the 
introduction  of  a system  of  garrison  and  regimental  instruc- 
tion, the  Royal  Commission  on  Courts-martial,  in  their  recent 
Report,  recommended  that  more  attention  should  be  paid  to 
the  education  of  officers  in  military  law,  and  that  stricter 
examinations  in  the  subject  should  be  enforced. 

The  necessity  of  an  improvement  in  tho  professional  ac- 
quirements of  officers  appears  to  have  been  almost  universally 
recognized  from  the  time  when  Mr.  Sidney  Herbert  brought 
' the  subject  to  public  notice  in  1854.  Various  opinions,  how- 
ever, liavo  been  entertained  as  to  the  means  by  which  the 
desired  object  could  best  be  effected. 

The  different  plans  which  have  from  time  to  time  been  sug- 
gested may  be  classified  under  two  main  divisions : 

(1.)  Those  which  propose  a special  military  education  for  all 
candidates  for  commissions  before  entering  the  service. 

(2.)  Those  which  advocate,  in  preference,  the  postponement 
of  professional  instruction,  at  least  for  the  majority  of  tho 
officers  of  the  army,  until  a later  period,  after  the  service  has 
been  entered,  and  the  rank  of  officer  been  attained. 

Under  the  former  head  comes  the  scheme  suggested  by  the 
Council  of  Military  Education  in  1858,  the  adoption  of  which 
was  at  one  time  determined  upon  by  the  military  authorities, 
39 
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for  requiring  all  candidates  for  commissions  in  the  cavalry  and 
infantry  to  pass  through  Sandhurst.  A similar  proposal  was 
suggested  by  witnesses  to  the 'Royal  Commission  on  the  Pur- 
chase System  in  1856;  it  was  supported  by  the  authority  of 
the  Duke  of  Cambridge  and  Mr.  Sidney  Herbert  (who  had 
originally  been  opposed  to  it)  before  the  Select  Committee  of 
the  House  of  Commons  on  Military  Organization,  in  I860 ; and 
the  Committee,  in  their  Report,  though  declining  to  pronounce 
any  decided  opinion  on  the  subject,  stated  that  they  considered 
the  measure  “ well  worthy  of  the  most  careful  consideration.” 
Of  late  years  the  same  principle  has  been  publicly  advocated 
by  Sir  C.  Trevelyan,  who  considers  that  there  should  be  but 
two  modes  of  admission  to  the  rank  of  officer, — one  through  a 
military  college,  and  the  other  by  serving  in  the  ranks ; and 
the  advantages  which  would  result  from  passing  all  candi- 
dates for  commissions  through  a military  college  have  been 
urged  by  several  witnesses,  including  Ilis  Royal  Highness 
the  Duke  of  Cambridge,  before  the  present  Royal  Commis- 
sion. On  the  other  hand,  opponents  of  this  view  have  pointed 
out  the  objections  entertained  by  them  to  any  such  measure. 

Allied  to  the  plan  for  making  a military  college  the  sole 
channel  of  admission  to  the  commissioned  ranks  of  the  army 
is  one  for  requiring  all  candidates  for  commissions  to  serve  as 
' cadets,  in  order  to  acquire  a practical  acquaintance  with  their 
duties,  before  obtaining  the  rank  of  officer.  This  proposal, 
originally  suggested  by  Lord  Clyde,  before  the  Royal  Commis- 
sion on  the  Purchase  System,  has  more  recently  been  supported 
by  the  authority  of  Sir  W.  Mansfield  and  Lord  De  la  Warr;  the 
latter  officer,  however,  appeal's  of  late  to  have  somewhat  modi- 
fied his  views,  and  to  advocate  at  present,  for  all  young  men 
who  obtain  direct  commissions  by  purchase,  n probationary 
course  of  six  or  twelve  months’  instruction  in  military  sub- 
jects and  drill,  at  their  parents’  expense,  prior  to  joining  their 
regiments,  in  accordance  with  a plan  submitted  to  the  Com- 
mission. The  cadet  system  has  also  been  advocated  by  Lord 
Walden  before  the  Commission.  ■ 

To  the  class  of  plans  which  advocate  the  postponement  of 
professional  instruction  for  the  majority  of  the  officers  of  the 
army  until  after  the  service  has  been  entered,  belong  Mr. 
Sidney  Herbert’s  original  proposal,  in  1854,  for  the  introduc- 
tion of  a system  of  garrison  instruction — the  recommendation 
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of  the  Commissioners  of  1850  “ that  young  officers  after  enter- 
ing the  army  should  go  through  some  course  of  professional 
. study,” — the  suggestion  made  by  the  Itoyal  Commission  on 
tho  Purchase  System  for  “an  improved  system  of  training 
after  the  first  commission  is  granted,” — and  tho  proposal  of 
tho  Council  of  Military  Education,  in  1857,  for  the  establish- 
ment of  depot  battalion  schools  for  young  officers.  Opinions 
founded  on  the  same  principle  have  been  expressed  by  several 
witnesses  before  the  present  Commission.  The  system  of  gar- 
rison instructors  at  large  stations,  that  of  regimental  instruc- 
tors in  each  corps,  and,  lastly,  a combination  of  both  systems, 
have  been  respectively  advocated  by  various  authorities  as  the 
machinery  by  which  the  later  instruction  of  officers  should 
be  carried  out.  Even  those  who  advocate  a special  education 
at  a military  college  as  the  universal  condition  of  obtaining  a 
commission  do  not,  in  tho  majority  of  cases,  contemplate  the 
cessation  of  all  instruction  on  the  commission  being  obtained ; 
at  the  same  time  in  many  instances  they  do  not  consider  that 
this  later  instruction  should  be  made  compulsory  on  officers, 
and,  while  recommending  that  facilities  should  be  afforded  for 
it,  they  maintain  the  superior  efficacy  of  a system  of  prelimi- 
nary military  education  at  an  earlier  age. 

I.  8CRVEY  CLASS  AT  ALDERSnOT. 

The  survey  class  at  Aldershot  originated  in  an  order  of  the 
Quartermaster-General  in  1857,  appointing  two  extra  deputy- 
assistants  to  afford  professional  instruction  to  officers  of  the 
division  stationed  there  in  military  sketching  and  surveying, 
■ field  and  permanent  fortification,  and  photography. 

These  courses  and  conditions  of  attendance  are  as  follows  : 

1.  An  elementary  course  comprises  practical  geometry,  so  far  as  Is  necessary 
for  the  understanding  of  the  principles  of  surveying  and  fortitlcation,  plan 
drawing,  the  construction  und  use  or  scales,  and  military  sketching. 

The  other  course  embraces  surveying  in  its  more  advanced  branches,  mili- 
tary reconnaissances  and  road  reports,  held  fortitlcation,  including  the  attack 
and  defence  of  small  posts,  the  construction  of  simple  lntrcncnments,  re- 
doubts, and  field  works,  profiling  and  tracing  on  the  ground,  gabion  and  fas- 
cine making,  camping,  and  the  construction ~of  field  ovens  and  cook-houses. 

2.  Officers  will  not  be  allowed  to  go  through  the  course  of  instruction 
unless  their  commanding  officer  will  certify  that  they  are  intelligent,  zealous, 
and  well  conducted ; but  considering  that  the  stay  of  regiments  at  this  camp 
is  frequently  limited,  the  Lieutenant-Geueral  Commanding  would  wish  that 
every  facility  should  be  given  to  officers  to  avail  themselves  of  the  instruction, 
even  though  they  may  not  be  thoroughly  acquainted  with  all  their  duties. 

3.  Every  officer  wishing  to  attend  the  course  of  instniction  will  submit  his 
application  to  his  commanding  officer,  who  will  forward  it  with  his  recom- 
mendation and  the  certificate  mentioned  in  the  last  paragraph,  or  with  such 
remarks  as  he  may  have  to  offer,  should  he  consider  it  his  duty  not  to  recom- 
mend the  application. 
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4.  Officers  going  through  the  elementary  course  will  be  struck  off  all  duty  for 
two  months  (Sundays  excepted).  They  will  go  on  flviug  columns. 

5.  Officers  anxious  to  attend  the  second  course  will  be  allowed  to  do  so  for 
four  months,  during  which  time  they  will  take  all  regimental  duties  which 
would  entail  extra  work  on  the  other  officers,  but  will  be  excused  ull  brigade 
and  divisional  duties,  except  those  mentioned  in  paragraph  7. 

0.  Officers  permitted  to  attend  arc  not  to  absent  themselves  without  leave 
from  the  Lieutenant  General  commanding. 

7.  Officers  are  to  he  present  at  divisional  field  days,  and  when  the  division 
marches  into  the  country  during  the  winter  months,  either  with  the  deputy 
assistants  qnartermaster-gcncral  sketching  the  ground,  noting  the  movements, 
preparing  reports,  etc.  (in  undress,  without  swords),  or  if  uot  so  employed  they 
are  to  fall  in  with  their  respective  corps. 

8.  -The  number  of  officers  attending  is  restricted  to  two  per  regiment. 

9.  The  Instruction  will  extend  from  10  a.m  till  1 i\m.,  excepting  on  8atur- 
days,  when  all  the  officers  will  attend  till  1*J  only. 

To.  Staff  officers  who  may  wish  to  avail  themselves  of  the  Instruction  given 
at  the  Survey  Office,  or  in  the  field,  may  attend  at  such  hours  as  the  nature  of 
the  duties  they  have  to  perfonu  will  udmit. 

11.  Officers  of  the  division  generally  will  be  assisted  by  the  D.A.Q.M.G.s  as 
far  as  practicable,  in  pursuing  their  studies  in  other  branches. 

Li.  A diary  will  be  kept  showing  the  names  of  all  officers  attending,  the 
hours  of  attendance,  the  work  done,  etc. ; this  diary  is  to  be  submitted  for  the 
inspection  of  the  Lieutenant-General  commanding,  and  from  it  a monthly 
report  will  be  prepared  for  the  information  of  the  Field  Marshal. 

IS.  Officers  will  be  allowed  the  use  of  surveying  Instruments  but  will  have 
to  provide  their  own  drawing  and  other  material*.  They  will,  however,  be 
permitted  to  retain  all  sketches,  plans,  and  reports  thus  ’made  on  their  own 
materials,  after  they  have  been  returned  from  the  CouuekL 

The  course  actually  earned  out  in  1808-69  was  as  follows : 

Explanation,  use,  and  construction  of  scales — several  example*  worked  and 
a plate  of  scales  drawn — mode  of  using  the  usual  drawing  instrument*,  pro- 
tractors, and  Marquois’  scales. 

Use  of  the  prismatic  compass — a road  is  traversed  with  the  compass — 
bearings  and  measurements  entered  in  a field-book,  and  the  result  plotted  in- 
doors on  a large  scale. 

A plate  of  the  conventional  signs  used  by  the  topographical  department, 
and  a set  of  the  seven  examples  of  shading  ground  (by  the  late  Major  Petley), 
according  to  the  latest  scale  of  shade,  arc  given  to  each  officer  to  copy. 

The  general  principles  of  plan  drawing,  uud  the  mode  of  conducting  a survey 
by  means  of  measuring  a base,  and  by  a triangulation,  are  explained,  and  a fiat 
piece  of  ground  is  sketched  with  the  compass,  and  plotted  in  the  field. 

Tlic  method  of  representing  ground  by  contours  only  is  now  explained  and 
illustrated  by  models,  drawings,  etc.,  and  it  is  shown  how  from  a contoured 
plan  sections  and  elevations  of  ground  are  made,  also  bow  by  adding  shade  to 
the  contoured  plan,  a certain  pictorial  effect  is  produced,  etc. 

Abney's  pocket  level  and  clinometer  is  explained,  and  various  modes  of 
rough  levelling  illustrated. 

The  method  of  using  the  pocket  sextant  is  next  shown,  and  the  officers  are 
taken  to  a plateau  with  strongly  marked  slopes,  a base  is  measured,  triangula- 
tlon  made  by  means  of  the  sextant ; and  the  artificial  features  filled  in. 

Contours  at  85  feet  vertically  apart  arc  now  sketched  in  chain  dotted  lines, 
and  several  sectional  lines  taken  by  means  of  the  level,  clinometer,  compass, 
and  a scale  of  hypotbenuses,  and  the  various  angles  of  incliuution  written  on 
tlic  sketch.  Thu  scale  of  shade  is  explained,  and  the  officers  taught  liow  to 
apply  It  to  the  sketch  of  ground  so  contoured,  and  the  sketch  finished  np  as 
directed  In  the  memorandum  by  the  Council  of  Military  Education. 

Major-General  Napier's  pamphlet  on  reconnaissance  is  given  to  each  officer, 
and  four  or  five  miles  of  road  reconnoitred,  sketched,  and  reported  on. 

A sketch  on  a small  scale  of  as  large  a trac  t of  country  as  time  and  weather 
will  permit  of  is  next  made,  triangulhtion  done  with  the  sextant  or  theodolite, 
and  lastly,  a rapid  eye-sketch,  without  instruments,  of  some  hilly  ground. 

Some  work  on  field  fortification,  chiefly  the  chapters  describing  the  defence 
of  buildings,  villages,  and  positions,  also  some  work  on  surveying,  is  read. 

At  the  conclusion  of  each  conrse  all  sketches  and  reports,  with  a return 
showing  the  number  of  hours’  attendance  of  each  officer,  his  attention  aud 
progress,  are  forwarded  to  the  Council  of  Military  Education. 
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ADVANCED  CLASS  FOR  ARTILLERY  OFFICERS  AT  WOOLWICn. 


The  necessity  of  more  advanced  attainments  both  in  the  sci- 
ence and  practice  of  gunnery  was  pointed  out  by  the  Commis- 
sioners in  1850,  but  nothing  was  done  till  Colonel  Lefroy  urged 
the  matter  on  the  Council  of  Military  Education  in  1862,  and 


in  November,  1803,  regulations  were  issued  for  the  establish- 
ment of  Advanced  Classes  of  Artillery  Officers  at  Woolwich. 

A Director  of  Artillery  Studies  viu  first  appointed  in  1850,  upon  the  recom- 
mendation of  Field-Marshal  Sir  Hew  Ross,  U.C.B.,  It.  A.  (then  Adjutant-Gen- 
eral of  Artillery).  His  duties  were  to  take  charge  of  and  direct  the  studies 
of  the  young  officers  of  artillery  on  first  joining  at  Woolwich,  to  assist  them 
in  their  professional  pursuits,  and  read  with  them  military  law,  military  his- 
tory, treatises  on  artillery,  fortification,  etc. 

The  appointment  was  modi!  provisionally  In  the  first  instance,  but  confirmed 
before  the  close  of  a year.  In  April,  1858,  the  department  was  increased  by 
the  addition  of  French  and  German  masters,  who,  besides  assisting  the  young 
officers,  were  called  npon  to  afford  instruction  in  their  respective  languages  to 
officers  of  artillery  of  all  ranks  who  might  be  desirous  of  profiting  by.lt 

An  allowance  of  30 Of.  per  annum  was  also  made  to  enable  a proportion  of 
the  more  intelligent  of  the  young  officers  to  accompany  the  Director  in  visits 
to  arscnuls  and  fortresses  abroad  and  manufacturing  districts  at  home. 

In  July,  1855,  the  Director  of  Artillery  Studies  was  allowed  the  following 
assistants  : 2 Captains  of  Artillery,  1 instructor  In  Surveying,  1 Instructor  in 
Military  Drawing,  etc.,  1 Lecturer  on  Natural  Philosophy  and  Mechanics,  8 
Non-commissioned  officers,  for  the  purpose  of  giving  instruction  to  certain 
gentlemen  provisionally  commissioned  from  public  colleges  or  schools  after 
a competitive  examination,  but  without  passing  through  the  Academy. 

The  Director  was  expected  to  advise  and  assist  the  efforts  of  officers  of  the 
Royal  Artillery  in  improving  their  professional  qualifications,  and  to  arrange 
classes  of  officers  for  Instruction  iu  chemistry,  photography,  drawing,  French, 
and  German,  at  the  Royal  Artillery  Institution,  lie  was  to  inform  himself  or 
all  the  more  interesting  experiments  under  the  Ordnance  Select  Committee,  as 
well  as  the  operations  and  processes  carried  on  In  the  Government  manufac- 
turing departments.  He  was  to  arrange  and  conduct  the  annual  military  tour 
on  the  continent;  and  direct  the  studies  of  young  officers. 

Upon  the  formation  of  the  Advanced  Class  in  1804,  the  staff  was  greatly  In- 
creased, and  an  Assistant  Director  appointed,  to  take  charge  In  the  absence  of 
the  Director;  to  give  instruction  to  classes  of  officers  of  the  regiment  sent  to 
Woolwich  from  time  to  time,  to  officers  from  the  Staff  College,  and  to  Militia 
and  Volunteer  artillery  officers;  to  prepare  questions  for  the  examination  of 
subaltern  officers  Royal  Artillery  for  proinotiou,  and  report  on  the  results  of 
such  examinations;  to  attend  oh  foreigners  of  distinction,  and  other  duties 
performed  by  the  Director  prior  to  the  formation  of  the  Advanced  Class. 

The  following  shows  the  attendance  for  the  year  ending  31st  March,  1809 : 


Advanced  class  of  artillery  officers, - 
Firemasters*  class,  R.A., 

8 short  course  J Royal  Artillery. 

classes,  - t Military  Store  Staff, 
Shoeburyneas  gunnery  class,  K.A., 

Officers  of  the  late  Indian  brigades,  • 

Officers  from  the  Staff  College,  - 
Militia  artillery  officers. 

Volunteer  artillery  officers, 


0 • *2  years’  course. 

7 - 9 months'  course. 


( 1 for  8 months’ 
8 - ■<  course  : 2 for  2 

( mouths'  course. 
-18  - - \X  “ 

e • - 2 “ 

- 2 

— Total,  94 


Non-commissioned  Officers  and  J/en,  Royal  Artillery. 

2 long  course  classes,  non-commissioned  officers,  • 19  - - 6 months’  course. 

10  short  course  classes,  non-commUsloucd  officers 

and  men,  - - - - - 200  - 2 “ “ 

Shoeburyneas  gunnery  class,  non-ccmmissioned  t 

officers,  - - - - -36-  -8**  “ 

— Total,  255 

The  young  officers  lately  joined  attend  here  twice  a week  to  receive  instruc- 
tion, by  lectures,  from  the  Assistant  Director  of  Artillery  Studies  on  military 
law,  courts-martial,  and  interior  economy. 
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REGULATIONS  FOR  ADMISSION  IN  1869. 

The  examination  will  be  early  in  February  of  each  year,  at 
Woolwich,  under  the  Council  of  Military  Education. 

Candidates  for  this  examination  must  have  undergone  a course  of  Instruc- 
tion at  Bhoebunmett ; or  they  must  pass  satisfactorily  a preliminary  examina- 
tion in  practical  artillery. 

No  officer  will  be  admitted  who  will  not  have  completed  six  years’  service 
on  61st  March,  lb70. 

The  subjects  in  which  the  candidates  will  be  examined,  and  the  relative  Im- 
portance attached  to  the  subjects,  arc  as  follows : 

Mathematics,  - TOO 

Chemistry  and  physics,  - 600 

Mat  ha  otitic*  includes — 

Plane  trigonometry  (so  much  of  It  as  is  included  in  the  first  16  chapters  of 
Todhunter’ 6 treatise). 

Coordinate  geometry  of  two  dimensions  (Hyiner  or  Todhunter),  viz. : 

Straight  line  referred  to  rectangular,  oblique,  and  polar  coordinates.  The 
circle,  parabola,  ellipse,  and  hyperbola,  referred  to  rcctangulur  and  polar 
coordinates.  The  equation  to  the  tangent,  and  the  normal  to  the  circle,  para- 
bola, ellipse,  and  hyperbola  referred  to  rectangular  axes,  the  sections  of  a 
right  cone  made  by  a plane. 

Applications  of*  the  above  to  solutions  of  simple  problems. 

J/tferaitial  Calculus. — Dilfcrcntiul  coefficient  of  simple,  inverse,  trigonomet- 
rical, and  complex  functions;  proof  of  Tuylor's  and  Motiouriu’s  theorems  and 
examples  of  expansions  of  functions;  ditlerenliation  of  functions  of  two 
variables;  limiting  values  of  functions  which  assume  an  indeterminate  form; 
. change  of  independent  variable ; maxima  and  minima  of  functions  of  one 
i variable;  tangents,  normals,  and  asymptotes  to  plane  curves;  differential 
coefficients  of  arcs,  areas,  etc.  ; radius  of  curvature  (Hall  or  Todhunter). 

Integral  Calculus. — Meaning  of  integration;  examples  of  simple  integra- 
tion; integration  bvr  parts;  lengths  of  curves  ; areas  of  plauc  curves  (Hyuier, 
liall,  or  Todhunter). 

Elementary  Mechanics. — (Whewell  or  Parkinson.) 

Chemistry. — The  general  laws  of  chemical  combinations. — the  chemistry  of 
oxygen,  livdrogcn,  carbon,  and  nitrogeu,  and  of  their  chief  inorganic  com- 
pounds. The  metallurgic  chemistry  of  iron.  The  chemical  principles  of  the 
manufacture  and  explosion  of  gunpowder. 

rhysics. — In  heat, — the  subject  of  44 thermometric  heat”  as  treated  In  the 
first  seven  chapters  of  “ Tyndall  on  Ileat.” 

In  electricity, — the  subject  of  frictional  electricity. 

Officers  competing  are  expected  to  be  able  to  read  French  scientific  works, 
such  as  Ilelie's  ‘‘Trnite  de  Ballstlque,”  Pioberl’a  “Cours  d’Artillerie,”  etc., 
etc.,  reference  being  constantly  made  to  such  works  during  the  course  of 
Instruction. 

At  the  conclusion  of  each  year’s  course  there  will  be  a final  examination 
In  the  subjects  read  during  the  year:  the  marks  gained  at  the  first  examination 
being  carried  forward  to  the  second,  when  certificates  will  be  given  to  those 
students  who  are  found  quulifled. 

The  course  of  instruction  extends  over  two  years. 

The  subjects  of  study  the  first  year  are  : Pure  mathematics ; metallurgy  : 
chemistry;  mechanism  and  the  steam  engine;  royal  gun  factories;  royal 
laboratory,  Part  I. 

The  subjects  for  the  second  year  are  : Mixed  mathematics  and  applied  to 
gunnery ; metallurgy ; chemistry  ; heat  and  electricity  ; royal  laboratory,  Parti 
II.,  III.,  IV. ; royal  gunpowder  factory,  including  manufacture  of  gun  cotton; 
royal  small  arms  factories,  Enfield  and  Birmingham ; royal  carnage  depart* 
monk  • 

In  connection  with  the  Instruction  on  metallurgy,  the  class  visit  each  year 
some  of  the  principal  private  establishments  in  England  und  Wales,  accom- 
panied by  Dr.  Percy,  F.R.8.,  the  lecturer  on  this  subject  They  also  visit 
locomotive  and  marine  engine  works  iu  couucctiuu  with  the  lectures  on  the 
steam  engine. 


Digitized  by  Google 


PROFESSIONAL  INSTRUCTION  FOR  OFFICERS. 


615 


The  following  processes  of  manufacture  are  noted : 

In  the  Royal  Gun  Factories:  Metallurgy  of  copper,  tin,  zinc,  and  their 
compounds ; mechanical  and  chemical  properties  of  gun  metal. 
Metallurgy  of  iron,  including  cast  iron  and  wrought  iron,  steel  and  alloys ; 

mechanical  and  chemical  properties. 

Principles  of  construction  of  cast  guns. 

Principles  of  construction  of  built-up  guns,  welding,  etc. 

The  steam  hammer. 

Turning,  boring,  rifling,  and  sighting  guns.  All  the  machines,  lathes, 
special  tools,  and  processes. 

Comparison  of  systems  of  rilling  and  breech  loading  for  cannon. 

Gauges  and  micrometrical  measurements. 

Organization  of  labor  in  the  Koval  Gun  Factories. 

System  of  account  keeping,  pricing,  and  payment  in  the  Royal  Gun  Facto- 
ries. 

Relations  to  the  Director  of  Stores,  Director  of  Contracts,  Principal  Super- 
intendent of  8tores,  and  Director  of  Orduunee. 

Patterns,  system  respecting  them. 

Examination  of  Stores. 

Duties  of  the  Inspector  of  Artillery  : proof  of  guns ; examination  of  guns 
and  stores. 

The  Small  Arms  Departments,  Enfield  and  Pimlico,  will  follow  tlic  Royal 
Gun  Factories,  and  be  treated  in  the  same  comprehensive  manner,  including 
the  system  of  supply  of  small  arms  to  the  army,  their  repair,  and  comparison 
of  systems  of  rilling  and  breech -loading  for  small  arms. 

From  the  Royal  Gun  Factories  the  class  will  proceed  to  the  Royal  Carriage 
Department,  where  the  subjects  will  be: 

Selection  and  purchase  of  timber. 

Sctisoniug  of  timber. 

Sawmills. 

Planing  and  other  machinery  applied  to  working  of  timber. 

Construction. 

Mechunical  principles  as  applied  In  military  machines. 

Friction,  draught,  traction,  locomotive  power. 

Harness. 

Organization  of  labor  in  the  Royal  Carriage  Department 

System  of  accountability  and  payment 

Prices. 

Relations  to  Director  of  Storcg,  Director  of  Contracts,  Principal  Superin- 
tendent of  Stores,  and  Director  of  Ordnance. 

Patterns,  systems  respecting  them. 

Examination  of  stores. 

Here  will  evidently  conveniently  come  In  the  organization  and  duties  of 
the  department  of  the  Principal  Superintendent  of  Stores,  including  the  detuil 
of  equipments  for  all  services,  and  proportions  of  Btores,  packing  ammunition, 
arrangement  of  magazines. 

The  last  term  will  be  devoted  to  the  manufacture  of  gunpowder,  ammuni- 
tion, and  generally  the  duties  of  the  Royal  Laboratory,  including  the  chemis- 
try of  the  subjects. 

Selection  and  purchase  of  pyrotechnic  material. 

Examination  and  refining  or  saltpetre,  etc. 

Gunpowder  and  powder-mills. 

Theory  of  gunpowder,  qualities,  effect  of  different  sized  grains. 
Electro-ballistic  apparatus,  and  other  modes  of  proof. 

Gun  cotton. 

Detonating  compounds. 

Other  laboratory  preparations. 

Small  arm  ammunition,  cannon  ammunition,  fuzes,  rockets,  etc. 
Manufacture  of  bullets. 

Casting  of  every  description  of  projectile  for  smooth-bored  aud  rifled  ord- 
nance. 

Organization  of  the  Royal  Laboratory  Department 
Supply  of  raw  material. 

System  of  account  keeping  and  payment 
Prices, 

Relations  to  the  Director  of  Stores,  Director  of  Contracts,  Principal  Super- 
intendent of  Stores,  and  Director  of  Ordnance. 

Patterns,  inspection.  Examination  of  stores. 
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III.  SCHOOL  OF  GUNNER T AT  8HOEBCRYNES8. 

SnOKRURVN'F.ss  first  became  a station  for  artillery  practice 
in  the- year  1849.  The  practice  was,  however,  at  that  time  con- 
fined to  experiments,  which  were  conducted  on  a very  limited 
scale,  under  the  department  of  the  Director-General  of  Artil- 
lery. A battery  was  constructed  and  some  wooden  huts 
erected  at  the  station  in  that  year ; but  for  several  years 
nothing  but  experimental  practice  was  carried  on  by  batteries 
of  artillery  who  were  sent  to  Shoeburyness  merely  for  the 
summer  months,  and  wore  quartered,  at  least  partially,  under 
canvas.  No  permanent  staff  were  employed,  the  senior  officer 
present  with  the  troops  being  in  command  of  the  station.  In 
1854  the  establishment  assumed  a more  permanent  charac- 
ter, and  was  placed  under  a lieutenant-colonel  of  artillery  as 
commandant,  who  was  also  at  the  same  time  superintendent 
of  experiments.  It  still,  however,  continued  to  be  merely  a 
station  for  artillery  practice  and  experiments,  until  1859. 

The  objects  for  which  the  School  of  Gunnery  was  established 
are  to  ensure  a completeness  and  uniformity  in  the  instruction 
of  the  officers  and  men  of  the  Royal  Artillery  in  the  use  of 
the  weapons  and  military  machines  they  are  called  upon  to 
use ; impart  to  them  a knowledge  of  the  ammunition,  stores, 
and  appliances  made  use  of  in  the  artillery  service ; of 
the  effect  of  shot  and  shell  under  various  circumstances; 
and,  by  constant  practice  from  guns  of  every  description,  to 
train  and  educate  from  year  t,o  year  a number  of  officers  and 
men  who  would  carry  with  them  to  their  respective  brigades 
an  amount  of  valuable  knowledge  and  experience  which  would 
become  in  that  way,  and  in  due  time,  diffused  throughout  the 
Royal  Artillery,  in  the  same  manner  as  tho  gunnery  instruc- 
tion for  the  Royal  Navy  on  board  the  “Excellent,”  and  the 
musketry  instruction  for  tho  infantry  at  Hythe  have  perco- 
lated with  such  advantage  through  those  services. 

On  the  first  of  April  in  each  year  a class  of  from  20  to  25 
officers  is  formed  for  what  is  termed  a “ long  course,”  em- 
bracing a period  of  12  months;  and  a class  of  about  40  non- 
commissioned officers,  for  a similar  course. 

These  classes  are  formed  into  two  separate  squads,  and  en- 
tirely occupy  the  time  of  tho  chief  instructor,  one  gunnery 
instructor,  and  four  assistant  instructors.  They  are  instructed 
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in  the  drills  and  exercises  of  every  species  of  ordnance,  and 
the  mode  of  mounting  and  dismounting  them  under  vari- 
ous circumstances  and  with  different  means  ; in  transporting 
the  heaviest  guns  from  place  to  place  and  mounting  them 
under  difficulties ; in  making  rafts ; embarking  and  disem- 
barking guns ; making  up  ammunition ; preparing  demands 
for  stores  ; carrying  on  gun  practice  with  shot,  shell,  etc.  ; 
making  signals  ; throwing  up  batteries  as  at  a siege,  and 
afterward  testing  their  efficiency  by  firing  at  them;  attend- 
ing lectures  on  artillery  subjects  by  the  officers  instructing 
the  classes,  and  on  subjects  of  a scientific  nature,  and  bearing 
upon  the  science  of  artillery,  by  professional  gentlemen  en- 
gaged from  time  to  time  for  the  purpose. 

The  non-commissioned  officers  attend  these  latter  lectures, 
and  also  receive  from  the  schoolmaster,  under  the  direction  of 
the  officer  in  charge  of  the  class  (and  with  great  advantage), 
instruction  in  mathematics,  and  in  mechanical  drawing  applic- 
able to  the  course  they  are  being  carried  through. 

In  addition  to  these  “ long  courses,”  as  they  arc  termed, 
another  class  of  33  non-commissioned  officers  is  sent  every 
three  months  to  go  through  what  is  termed  a “ short  course,” 
for  the  purpose  of  being  instructed  in  the  various  duties  con- 
nected with  the  service,  transport,  etc.,  of  heavy  guns. 

The  result  of  this  system  is  that  an  officer  and  two  non-com- 
missioned officers  highly  qualified  to  instruct  in  all  artillery 
duties  and  exercises  are  sent  annually  to  each  brigade ; also 
eight  non-commissioned  officers  well  qualified  to  assist  in  the 
instruction  of  the  non-commissioned  officers  and  men  of  their 
brigades  in  most  duties  connected  with  heavy  ordnance,  and 
with  enlarged  views  of  artillery  subjects  generally. 

Further  instruction  is  imparted  to  the  regiment  by  sending 
batteries  from  Woolwich,  Aldershot,  and  other  contiguous 
stations,  to  carry  on  their  practice,  and  regimental  duty.  They 
take  guards  and  fatigues,  move  guns,  and  otherwise  prepare 
for  experiments,  and  each  in  its  turn  goes  through  a short 
course  of  instruction.  The  officers  and  a proportion  of  non- 
commissioned officers  of  these  batteries  are  formed  into  a class 
under  one  of  the  gunnery  instructors  and  his  two  assistants, 
and  when  they  have  gone  through  a preliminary  course,  one 
of  the  batteries,  or  more  if  practicable,  are  taken  off  duty  for 
a month,  in  order  to  go  through  a systematic  course,  which, 
though  short,  is  nevertheless  highly  valuable. 


Digitized  by  Google 


618 


PROFESSIONAL  INSTRUCTION  FOR  OFFICERS. 


The  staff  for  government  and  instruction  consists  of: 


Commandant  and  Superintendent  of  Experiments,  Brigado  major,  Surgeon, 
Adjutant,  Quartermaster,  Master  gunner,  Sergeant-major,  Quartermaster-ser- 
geant 


School  of  Qunnery. 

1 chief  instructor,  a Held  officer. 

4 gunnery  instructors  (including  1 at 
Woolwich),  captaius. 

1 first-class  clerk. 

1 third-class  clerk. 

0 tirst-clnss  assistant  instructors. 

1 army  schoolmaster. 

22  store,  magazine,  and  lobbymen. 

1 staff  wheeler,  1 hospital  sergeant,  1 photographer,  1 armorer,  2 wheelers, 
2 smiths. 


Experimental  Establishment . 

1 Assistant  superintendent 
1 second-class  assistant  superintend- 
ent 

1 first-class  clerk. 

3 laboratory  sergeants. 

3 range  sergeants. 

15  storemen,  etc. 


Elementary  exercises  for  the  purpose  of  instructing  the  squad  in  dealing 
with  heavy  weights  without  muchincs,  showing  the  best  mode  of  applying 
power  in  moving  guns,  commencing  with  light  and  progressing  to  guns  of  23 
tons  ; instruction  concerning  ropes,  tackles,  kuots,  etc. 

Field,  garrison,  and  siege  gun  drill  with  smooth  bore  and  rifled  guns 
mounted  on  various  carriages  and  platforms;  drills  with  howitzers  aud  mor- 
tars; throwing  up  works  of  offence  aud  defence,  aiming  them  and  laying 
platforms,  making  up  ammunition,  and  arrangements  for  night  firing. 

Exercise's  with  imlitury  machines;  construction  of  sheers,  derricks,  etc., 
and  placing  them  in  awkward  places;  construction  of  trestle  and  other  bridges 
for  the  purpose  of  passing  heavy  artillery  across  ditches,  etc.,  aud  of  rafts  for 
similar  purposes. 

Embarkation  of  artillery  and  horses. 

Mounting,  dismounting,  and  moving  heavy  guns  without  the  aid  of 
machines. 

Practice  from  heavy  and  field  guns,  smooth  boro  and  rifled,  at  known  and 
unknown  distances,  with  full  und  reduced  charges. 

Battalion  drill  and  telegraphy. 

In  the  lecture  room,  instruction  in  the  mechanical  powers,  In  gunnery,  sys- 
tems of  rilling,  action  and  penetration  of  the  service  projectiles ; construc- 
tion, examination,  and  record  of  guns. 

Army  administration  as  atl'ccting  artillery. 

Lectures  on  gunpowder,  gun  cotton,  and  fulminates;  on  metallurgy;  on 
the  various  modes  of  computing  velocities  and  the  instruments  employed; 
on  electricity  und  steam  ; on  strategy  and  tactics. 

Cordage,  knotting,  tackles,  parbuckling,  pinching,  slewing,  etc. 

Mounting  und  dismounting  with  and  without  gins. 

Drill  and  practice  with  32-pr.  aud  & seconds  guns. 

Drill  mid  practice  with  mortars  ou  standing  und  travelling  beds,  also  mount- 
ing and  dismounting. 

Drill  practice  with  40-pr.  and  04-pr.  guns,  firing  at  moving  target;  drill  with 
7 seconds  B.  L.  guns;  drill  with  7 seconds,  1)  seconds,  aud  12  sccouds  M.  L.  R. 
guns  und  practice ; dismounting  aud  mounting  the  above. 

Laying  platforms,  etc. 

Use  or  platform  wagon. 

Light  sheers. 

Rocket  drill  and  practice. 

Facing  B.  L guns. 

Practical  examination,  etc, 

Cordage,  knotting,  elementary  exercises. 

Ordinary  shifts  and  machine  drill. 

Mortar  drill  and  practice. 

12-pr.  B.  L.  gun  drill  and  practice. 

40-pr.,  64-pr.  and  7 seconds  B.  L.  gun  drill  and  practice, 

7 seconds  and  9 sccouds  M.  L.  gun  drill  and  practice. 

Dismounting  7 seconds  and  9 seconds  guns  by  gins  and  jacks. 

Parbuckling  7 seconds  and  9 seconds  guns  and  moving  on  sledges. 

Laying  platforms. 

Rocket  drill  and  practice. 

Sheers  (heavy  ana  light),  derricks,  etc. 

Facing  vent  pieces. 

Rndriillng  and  examination  of  the  non-commissioned  officers. 
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HISTORICAL  SOTICE. 

Tiik  Senior  Department  of  tho  Military  College  at  Sand- 
hurst was  constituted  in  1808,  to  enable  officers  “to  qualify 
themselves  for  the  Quartermaster-General’B  and  Adjutant-Gen- 
eral’s departments ; ” and  during  the  Peninsular  war,  most  of 
the  officers  in  these  branches  of  the  service  were  educated 
there.  So  high  was  its  reputation,  that  the  French  Staff 
School  was  suggested  and  modeled  after  it.  From  motives 
of  economy,  its  independent  government  and  instruction  was 
gradually  reduced,  and  its  graduates,  no  matter  how  well 
qualified,  were  no  longer  sure  of  appointment  and  promotion, 
as  against  purchase,  until,  in  1855,  it  became  virtually  extinct, 
— the  teaching  force  being  reduced  to  two  professors  in  mathe- 
matical studies,  and  the  number  of  students  to  six.  In  the 
same  year,  the'  French  Staff  School,  with  its  thirteen  military 
and  five  civil  professors,  and  its  range  of  instruction  covering 
the  entire  field  of  practical  duties  which  belong  to  an  efficient 
staff  officer,  was  held  up  as  a model.  In  the  plans  and  dis- 
cussions respecting  the  reorganization  and  extension  of  tho 
educational  system  of  the  army,  which  followed  the  Crimean 
war — in  the  Report  (1855)  of  the  Select  Committee  of  tho 
House  of  Commons  on  Sandhurst;  on  the  suggestions  (1850) 
of  the  Commissioners  on  the  Training  of  officers  for  the  Scien- 
tific Corps ; the  plan  of  Air.  Sidney  Herbert,  as  Secretary  of 
War,  in  1854  and  1850 ; in  the  instructions  of  Lord  Panmure, 
in  1856  ; in  the  resolution  of  the  House  of  Commons,  July  28, 
1S57 ; in  the  recommendation  of  the  Koval  Commission  on  tho 
purchase  system,  in  their  Report  of  1857  ; in  the  plans  of  tho 
Council  of  Military  Education,  in  the  same  year — the  supreme 
necessity  of  a staff  college,  with  admission  by  competitive  ex- 
amination, and  the  assured  encouragement  of  appointment  and 
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promotion  on  ascertained  proficiency  and  general  fitness,  was 
so  clearly  demonstrated,  that  at  the  close  (December  17)  of 
1857,  the  Senior  Department  of  Sandhurst  was  changed  to 
that  of  a staff  college,  witli  a corps  of  professors  of  its  own. 
A separate  building  was  completed  for  its  accommodation,  in 
1802;  admission  was  open  to  officers  of  all  branches  of  the 
service  by  competitive  examination.  All  appointments  to 
the  Staff  were  limited  to  graduates  of  the  College,  who  had 
been  attached,  for  specified  periods,  to  each  branch  of  the  ser- 
vice, and  to  officers  of  approved  ability  in  the  field. 

The  present  establishment  consists  of 

1 Commandant ; 1 Adjutant ; 2 Professors  of  Mathematics ; 7 Professors 
(1  in  each)  of  Military  history,  Fortification  and  Artillery,  Military  Topogra- 
phy, Military  Administration,  French,  German,  and  Hindustani;  Besides  the 
services  of  the  Itiding-mastcr,  and  the  Professors  of  Chemistry  and  Geology 
attached  to  the  Cadet  College  of  Sandhurst, 


CONDITIONS  or  ADMISSION  IN  1868. 


The  college  consists  of  thirty  students.  Fifteen  vacancies 
■will  be  offered  for  competition  annually.  Only  one  officer  at 
a time  can  belong  to  the  college  from  a battalion  of  infantry 
or  a regiment  of  cavalry,  and  only  four  officers  from  the  Coq>s 
of  lioyal  Artillery  ; but  any  number  can  compete.  The  officer 
desiring  to  compete  must  be  serving  with  his  regiment. 

The  qualifications  requisite  for  admission  are : 

1.  A service  of  not  less  than  five  years  previous  to  examina- 
tion, exclusive  of  leave  of  absence. 

2.  A certificate  from  his  commanding  officer, ‘as  to  his  stand- 
ing as  a regimental  officer,  and  his  general  knowledge  of  the 
service,  character,  habits,  and  disposition  in  respect  to  employ- 
ment on  the  staff 

3.  Certificate  of  having  passed  the  examination  for  a troop 
or  company. 

4.  Medical  certificate  of  good  health  and  fitness  for  the 
active  duties  of  the  staff. 

The  subjects  of  the  admission  examination,  and  the  relative 
value  of  each,  in  the  final  result,  are 


Mathematics,  - 

Military  History,  ...  COO » 

Military  Geography,  ...  goo  ) 
French,  ...... 

German,  ...... 

Hindustani,  ----- 

Fortification,  . . . . . 

Military  Drawing1,  - , 

Mineralogy  and  Geology,  - 

Chemistry,  Heat,  Electricity,  and  Magnetism, 


1,200  Marks. 
900  “ 

300  “ 

300  “ 

300  “ 

COO  “ 
300  “ 

800  «• 
300  44 
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In  mathematics  400  marks  arc  allotted  to  arithmetic,  the  first  four  books  of 
Euclid,  and  Algebra,  including  questions  producing  simple  equations;  and  of 
this  number,  at  least  850  must  be  obtained  for  qualification. 

Every  candidate  must  take  up  cither  the  French,  German,  or  Hindustani 
language  for  Qualification;  the  qualifying  minimum  la,  in  French,  150  marks; 
lu  German  or  Hindustani,  100  marks. 

The  remaining  subjects,  us  well  as  the  higher  portions  of  mathematics,  may 
be  taken  up  or  not  at  the  option  of  the  candidate,  the  marks  gained  therein 
being  reckoned  in  determining  his  position  in  the  list  of  competitors.  No 
candidate,  however,  will  be  allowed  to  count  marks  in  any  subject  left  op- 
tional unless  he  obtains  at  least  one-sixth  of  the  number  allotted  to  it 


COURSE  OF  STUDY. 

The  course  of  study  occupies  two  years,  and  the  yearly 
course  is  divided  into  two  terms,  viz.,  from  February  1 to 
June  15,  and  July  15  to  December  15.  The  subjects  are 

Mathematics. 

French,  German,  and  Hindustani. 

Fortificution  ami  artillery. 

Topographical  drawing,  military  surveying  and  sketching. 

Reconnaissance. 

Military  art,  military  history  and  geography. 

Military  administration,  including  the  organization  and  equipment  of  armies 
In  the  field. 

Military  legislation. 

Elements  of  natural  philosophy,  chemistry,  and  geology,  as  applied  to  the 
military  sciences. 

Exercises  in  composition  will  be  afforded  to  the  students  during  the  whole 
course  of  instruction,  in  writing  memoirs  or  essays  on  the  subjects  of  the 
course. 

Riding. 

During  the  whole  course,  monthly  reports  of  the  application 
and  progress  of  each  student  are  forwarded  for  the  information 
of  the  Council  of  Military  Education.  Examinations  are  held 
at  the  end  of  every  half  year;  the  summer  examination  being 
conducted  by  tlie  professors  of  the  college,  and  the  winter 
examination  by  examiners  independent  of  the  establishment, 
under  the  superintendence  of  the  Council. 


EXAMINATION'S. 

The  examination  at  the  termination  of  the  first  year  is  pro- 
bationary, and  any  student  who  fails  to  obtain  the  minimum 
aggregato  of  marks  specified  below,  is  required  to  withdraw. 

The  following  five  subjects  will  he  taken  up  by  every  student 
at  the  probationary  examination,  viz. : 

Maximum.  Minimum. 

I.  Fortification,  - ....  280  Murks  - 90  Murks. 

II.  Military  d uring  and  surveying,  - • 270  “ - 90  ** 

III.  Military  history,  - - - • 80)  " • 100  “ 

IV.  Military  administration  and  legislation,  • 30J  “ - IflO  “ 

V.  French,  German,  or  Hindustani,  - • 400  “ - 133  ** 

Every  candidate  is  expected  to  obtain  800  marks  on  the  above  subjects. 

All  credits  gained  on  the  four  military  subjects  are  carried  forward  to  the 
final  examination. 
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Of  the  following  subjects  the  student  may  select  any  two,  and  In  thoso 
numbered  from  one  to  six,  as  well  as  in  the  language  already  selected  as 
“ obligatory,'1  the  student  may,  at  his  option,  carry  forward  to  the  final  exam- 
ination the  marks  lie  gains,  provided  they  amount  In  each  case  to  three-fourths 
the  allotted  maximum,  when  he  will  l>c  considered  as  dually  examined  in  thut 
subject : 


1.  Mathematics,  lower  course, 

2.  Mathematics,  higher  course, 

3.  French,  .... 

4.  German,  * 

5.  Hindustani,  ... 

0.  Any  other  modem  language, 

7.  Natural  sciences,  lower  course, 

8.  Experimental  sciences,  lower  course, 


400  Marks. 
500  “ 

400  " 

400  “ 

400  . “ 
400  “ 

150  “ 

150  “ 


In  those  numbered  seven  and  eight,  the  marks  gained  arc  carried  forward 
to  the  tinal  examination. 

In  addition  to  any  two  of  the  above  subjects,  the  following  may  be  taken 
up  at  the  probationary  examination;  and  If  150  murks  be  trained  in  it,  they 
may,  at  the  option  of  the  student,  be  carried  forward  to  the  final  examination': 


Spherical  trigonometry  and  practical  astronomy,  200  Marks. 


The  following  arc  the  marks  attached  to  each  subject  at  the 
final  examination,  including,  in  the  maximum,  the  marks  ap- 
propriated to  the  probationary  examinations: 


Subjects  to  bo  taken  up  by  every  student : 

Fortification  and  artillerr, 

Military  drawing  and  surveying,  - 
Rrrounoinmncr.  - 
Military  art.  history,  and  ccogrnphvj 
Military  administration  and  leu  i elution, 
French,  German,  or  lliudiistai.l,  - 


Maximum, 

64M1  Min  k* 
AVI  > „ 

850 


COO  “ 


600  “ - 
4e0  “ 


Minimum. 

8d0  Mai  ks. 
330  “ 

300  “ 

300  “ 

800  u 


Every  candidate  will  be  required  to  obtain  for  qualification  an  aggregate  of 
1,800  marks  on  the  above  five  subjects. 

Of  the  following  subjects,  the  student  may  select  any  two,  and  the  credits 


gained  will  count  for  position  in  the 

order  of  merit : 

Maximum. 

Minimum. 

Mathematics,  lower  course. 

* 400  Marks  - 

- 210  Murks. 

Mathematics,  higher  course,  - 

SCO  “ 

300  “ 

French,  - 

- 4(0  “ 

• 240  ** 

Gentian,  - 

400  “ 

210  “ 

Hindustani,  .... 

- 400  “ 

- 240  “ 

. Aliy  other  modern  language,  - 

400  ** 

810  " 

Natural  sciences. 

- 4(X>  “ 

- 840  “ 

Experimental  sciences, 

400  11 

840  M 

In  addition  to  any  two  of  the  above-mentioned  subjects,  the  following  may 
be  taken  up  by  any  student  who  did  not  take  it  up  at  the  first  year’s  examina- 
tion, or  did  not  then  obtain  three-fourih  marks  in  it: 

Maximum.  Minimum. 

Spherical  trigonometry  and  practical  astronomy,  - 200  Marks  • 120  Murks. 

In  the  examination  In  modern  lunguages,  great  stress  will  be  laid  on  orig- 
inal composition. 
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All  officers  recommended  for  staff  appointments,  who  have 
not  proved  their  fitness  in  the  field,  must  pass  examinations 
before  a board  of  officers  and  by  the  Council. 

а.  — Aide-de - Camp. 

Regimental  Duty. — The  candidate  must  be  prepared  in  all  the  subjects 
required  in  the  examination  for  promotion  to  a troop  or  company. 

Tactics  and  Field  Movement*. — Ho  will  be  expected  to  show  a competent 
knowledge  of  the  tactics  and  field  movements  of  that  branch  of  the  Service 
to  which  he  is  destined  to  be  attached  as  a stuff  officer,  and  a general  knowl- 
edge of  those  of  the  other  two  arms;  the  examination  will  include  the 
movements  of  a brigade,  and  will  be  based  on  the  regulation  books. 

On  being  reported  by  the  Adjutant-General  to  possess  the  necessary  pro- 
fessional qualifications,  the  candidate  will  be  examined  by  the  Council. in 

Fnglish  Composition. — The  candidate’s  proficiency  in  this  respect  will  be 
tested  by  Ills  answers  to  the  examination  papers. 

Foreign  Languages. — He  will  be  examined  rtid  t<oce  by  the  examiner  appointed 
under  the  Council  of  Military  Education  in  whatever  language  he  may  select 
and  he  will  also  write  a short  letter  on  a given  subject  in  that  language. 

Military  Sketching. — He  will  be  required  to  sketch  at  least  two  square  miles 
of  ground  selected  by  the  Council.  The  sketch  need  not  be  elaborately  finished, 
butit  must  clearly  and  intelligibly  represent  the  features  of  ground,  which  must 
be  determined  by  means  of  tlic  pocket  sextant  or  prismatic  compass. 

Field  Fortification. — He  must  show  a knowledge  of  the  principles  and  con- 
struction of  field  works,  and  must  explain  the  objects  to  which  they  are 
respectively  applicable,  as  well  as  the  modes  of  attacking  and  defending  them. 

б.  — Brigade  Major. 

A certificate  will  be  required  from  the  commanding  officer  of  the  regiment 
to  which  the  candidate  belongs,  or  has  belonged,  that  he  possesses  ull  the 
qualifications  of  a good  adjutant  The  examination  for  brigade  major  will  be 
especially  directed  to  the  points  more  immediately  connected  with  the  duties 
attached  to  the  appointment  as  Military  Low,  the  “Queen's  Regulations  and 
Orders  of  the  Army,”  the  Royal  Warrant  for  Pay,  Promotion,  etc.,  and,  in 
tactics,  all  that  relates  to  alignments,  points  of  formation,  distances,  etc.  The 
subjects  of  examination  are  the  same  os  in  that  for  the  appointment  of  aide- 
de-camp,  but  the  examination  will  be,  throughout,  of  a higher  order. 

c. — Deputy  Assistant  Adjutant- General,  Deputy  Assistant  Quartermaster- General. 

Military  Drawing  and  Sketching , Judgment  qf  Ground , and  its  Occupation  by 
all  Arms. — The  candidate  will  be  required  to  make  a rapid  sketch  on  horse- 
back, with  report,  of  about  six  square  miles  of  country;  and  to  select  a 
position  which  might  be  occupied  by  a given  force  of  the  three  arms,  for 
some  stated  object,  and  to  show  how  he  would  dispose  the  troops  for  that 
purpose.  He  will  afterward  be  required  to  make  a correct  and  more  finished 
plan  of  the  position  selected,  with  the  disposition  of  the  troops  shown  upon  it 

Practical  Geometry  and  Trigonometry. — The  examination  In  these  subjects 
will  be  limited  to  determining  heights  and  distances  by  ground  problems,  and 
the  ordinary  trigonometrical  calculations  with  the  aid  of  logarithms. 

Castrametation. — The  candidate  will  be  expected  to  know  the  mode  of 
encampment  for  each  arm  of  the  Service. 

Dnnaneut  Fortification. — The  theory  and  construction  of  permanent  works, 
as  exemplified  in  Vauban’s  or  anv  other  system  the  candidate  may  select,  as 
well  as  the  inodes  of  attack  and  defence  applicable  to  them. 

Military  History  and  Geography. — The  candidate  will  be  expected  to  give 
proof  that  he  has  carefully  studied  at  least  four  of  the  mo6t  memorable 
modem  campaigns,  of  which  the  details  are  best  known,  such  as  those  of 
Marlborough,  Frederick  the  Great,  Napoleon,  and  Wellington,  and  in  these  he 
must  be  able  to  explain  the  apparent  objects  of  the  various  movements  and 
the  reasons  which  he  supposes  led  to  their  adoption,  and,  further,  to  describe 
the  military  geography  of  the  seat  of  war. 

Foreign  Languages  and  Professional  Subjects. — In  languages  before  the  Council 
of  Military  Education,  as  well  as  in  professional  subjects  before  the  Board  of 
Officers,  the  examination  will  be  of  a higher  order  than  those  in  (a)  and  (6). 

The  examination  for  Assistant  Adjutant-General  and  Assistant  Quarter- 
master-General will,  throughout,  be  or  a higher  order. 
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8CIIOOL  OP  MUSKETRY  AT  HYTHB. 

The  first  School  of  Musketry  was  established  In  June,  1S53,  and  was  com* 
posed  of  detachments  from  regiments  in  the  neighborhood,  viz. : a sergeant, 
a corporal,  and  eight  rank  and  file,  from  the  first,  second,  and  third  battalion 
of  the  Gronkdier  Guards,  Coldstream  Guards,  8cots  Fusllecr  Guards,  Rifle 
Brigade,  etc.,  to  the  number  of  eleven  sergeants,  eleven  corporals,  and  eighty- 
eight  rank  and  file.  In  1855,  a permanent  corps  of  instructors  of  musketry 
was  organized,  and  in  1801  a second  school  was  instituted  at  Fleetwood, 
which  was  discontinued  in  1867,  as  one  establishment  was  found  sufficient  for 
training  an  adequate  number  of  officers  of  the  regular  army,  and  a due  propor- 
tion of  officers  and  sergeants  of  militia  and  the  Rifle  Volunteer  Corps. 

In  connection  with  the  establishment  at  Hythc,  district  inspectors  are 
appointed  to  superintend  the  general  system  of  musketry  instruction  through- 
out the  army,  viz.,  three  in  Great  Britain,  two  in  Ireland,  five  in  tho  colonies, 
and  ten  in  India. 

The  instruction  embraces  not  only  the  practical  use  of  fire-arms,  but  tho 
details  of  construction,  both  of  the  weapon  and  ammunition,  the  theory  of 
projectiles,  and  the  comparative  value  of  different  arms  for  different  services. 

The  staff  of  the  8chool  of  Musketry  at  Hythe  consists  of  1 Commandant 
and  Inspector-General  of  Musketry  Instruction ; 1 Deputy  Assistant  Adjutant- 
General  ; 1 Chief  Instructor ; 2 Captain  Instructors ; 1 Paymaster ; 1 Quarter- 
master and  Acting  Adjutant ; 1 Surgeon. 

In  addition  to  the  preparatory  and  professional  schools  for  officers  of  tho 
British  Army,  already  described,  there  arc  other  public  Institutions  of  a mili- 
tary character  and  for  the  military  service,  which  will  be  briefly  noticed. 

ARMY  SURGEONS. 

In  addition  to  the  competitive  examination  of  candidates  for  the  post  of 
Assistant  Surgeon,  for  which  a medical  degree  is  preliminary,  the  successful 
candidates  must  spend  four  months  at  Netlcy,  where  the  Army  Medical  School 
is  now  located  (since  1863),  in  connection  with  the  Royal  Victoria  Hospital 
(capable  of  receiving  one  thousand  patients),  where  largo  numbers  of  Invalid 
patients  of  the  army  are  treated.  Here,  with  every  facility  of  study,  obser- 
vation, and  practice,  instruction  Is  given  by  four  professors,  each  with  an 
experienced  assistant,  in  military  surgery,  medicine,  pathology,  and  hygiene, 
ind  all  the  specialities  of  the  military  hospital  and  field  practice,  peculiarities 
of  climate,  etc.  After  spending  at  least  four  months  in  the  hospital, 
laboratory,  museum,  and  lecture-room^,  the  candidate  is  then  examined  for 
his  commission  os  Assistant  Surgeon. 

VETERINARY  SURGEON. 

Although  not  exclusively  for  military  service,  all  veterinary  surgeons  in  the 
army  must  hold  the  diploma  of  tho  Royal  Veterinary  College  In  St  Pancras, 
London,  or  cf  the  Veterinary  School  in  Edinburgh. 
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ARMY  SCHOOLS  TOR  SOLDIERS  AND  SOLDIERS1  CHILDREN. 

In  1811,  on  the  recommendation  of  the  Duke  of  York,  then  Commandcr- 
in-Chief,  a royal  warrant  was  Issued,  authorizing  the  appointment  of  a ser- 
geant-schoolmaster to  each  batallion  for  young  recruits  and  the  children  of 
soldiers,  with  provision  for  room,  fuel,  and  light  in  each  regimental  barrack, 
and  allowance  for  necessary  books  and  stationer}*.  In  1846,  to  give  greater 
efficiency  and  uniformity  to  the  schools  established  under  the  warrant  of  1S11, 
a new  warrant  was  issued,  requiring  that  the  sergeant-schoolmaster  should 
obtain  a certificate  of  fitness  from  the  military  training  college  at  Chelsea,  and 
ordering  the  appointment  of  an  inspector  of  army  schools.  In  1854,  the  fol- 
lowing classification  of  masters  was  introduced : First  Class,  at  7s.  a day  and 
certain  allowances ; Second  Class,  at  5a  fit/,  per  day ; Third  Class , at  4*.  per 
day  ; and  Assistants  at  2s.  The  first-class  schoolmaster  was  a warrant  officer, 
and  ranked  next  to  those  holding  a commission ; the  second  and  third  eiass 
ranked  next  to  sergeunt-mujor,  and  the  assistants  ranked  as  sergeants.  At  this 
time  the  privileges  of  the  regimental  schools  were  extended  to  the  children  o* 
discharged  soldiers,  pensioners,  and  various  persons  employed  about  the  bar- 
racks. A schoolmistress  was  also  employed  for  the  infant  division  of  pupils, 
and  for  teaching  needle-work  to  the  girls.  In  1863,  the  office  of  superintend- 
ing school  master,  with  a relative  rank  of  ensign,  was  created,  and  four  (since 
Increased  to  twelve)  from  among  the  most  experienced  first-class  masters,  were 
appointed  to  inspect  and  examine  all  army  schools  in  their  several  military 
districts,  and  candidates  for  pupil-teachers  and  schoolmistresses. 

According  to  the  report  of  the  Council  of  Military  Education,  for  March, 
1870,  there  were  two  hundred  and  fifty-nine  masters  employed  by  the  army 
schools,  and  four  hundred  and  eighty-five  mistresses  and  assistants  in  the 
children's  schools.  In  Great  Britain  there  were  three  hundred  and  eighteen 
schools,  and  thirty-five  thousand  three  hundred  and  seven  non-commissioned 
officers  and  men  on  the  books,  nine  thousand  three  hundred  and  fifty -nine 
boys  and  girls,  besides  11,414  childreu  in  the  infant  schools. 

ASYLUM  FOK  SOLDIERS1  ORPHANS. 

Prior  to  the  establishment  of  the  Army  Schools  in  1811,  two  large  institu- 
tions for  orphan  children  of  soldiers  who  had  fallen  in  battle  or  serving  at 
foreign  stations,  had  been  founded  and  maintained  at  the  public  expense. 

The  Royal  Hibernian  Institution  at  Dublin,  Ireland,  was  commenced  on  a 
sum  appropriated  by  the  Irish  Parliament  In  1765,  and  chartered  In  1769.  It 
has  large  buildings,  with  thirty-four  acres  of  land,  and  provides  for  four  hun- 
dred and  ten  children  on  an  annual  parliamentary  grant  of  twelve  thousand 
pounds  for  its  maintenance,  besides  the  income  from  a small  endowment 

The  Royal  Military  Asylum  in  Chelsea  was  begun  by  the  Duke  of  York  in 
1801,  and  can  now*  accommodate  five  hundred  children  on  a public  grant  of 
twelve  thousand  pounds,  besides  a further  grant  of  three  thousand  pounds 
for  furniture  and  clothing  from  the  Board  of  Works  and  the  general  vote  of 
the  army. 

NORMAL  SCHOOL  FOR  TEACIIERS  IN  ARMY  SCHOOLS. 

In  the  Military  Asylum  at  Chelsea,  since  1846,  there  has  existed  a Normal 
8chool,  where  teachers  of  army  schools  may  review  their  studies,  or  candidates 
for  vacancies,  or  pupil  teachers,  may  qualify  themselves  by  study,  observation, 
and  practice,  for  appointment  as  schoolmasters,  and  when  found  qualified  they 
receive  certificates  of  the  first,  second,  and  third  class,  and  are  paid  accord- 
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MILITARY  SCHOOL  OF  MUSIC  AT  KNELLER  HALL. 

In  the  British  Array  the  cost  of  maintaining  the  regimental  bands  falls  n^nn 
the  officers.  In  the  infantry  a sergeant,  a corporal  and  nineteen  privates  are 
taken  from  the  effective  strength  of  each  regiment  to  form  n band.  These  re- 
ceive their  ordinary  regimental  pay, — the  rest  of  the  paiy,  and  the  entire  salary 
of  the  band-master,  if  a civilian,  together  with  the  cost  of  the  music  and  mu- 
sical instruments,  are  provided  out  of  the  Band  Fund,  which  is  raided  by 
“stoppages"  from  the  officers  on  first  appointment,  and  promotion,  and  by  sub- 
scription. This  fund  is  managed  by  a committee  of  officers.  Owing  to  diffi- 
culties in  retaining  the  men,  and  of  finding  band-masters  with  all  the  requisite 
qualifications,  the  Commander-In-Chief  (Duke  of  Cambridge)  established  a Mili- 
tary School  of  Music  in  1850,  in  concert  with  the  Secretary  of  War,  w hich  was 
opened  in  Kneller  Hall  for  the  reception  of  pupils  in  March,  1807.  The  insti- 
tution must  be  viewed  (1)  ns  a barrack,  and  (2)  as  a school  of  music.  (1).  As 
a barrack  it  is  under  the  direction  of  the  Secretary  of  War,  and  is  managed  as 
any  other  l>arrack.  (2).  As  a school  it  is  under  the  immedinto  direction  of  a 
military  officer  (who  is  appointed  by  the  Coninuinder-in-Cbief),  and  a musical 
staff  composed  of  nine  permanent  professors,  four  occasional  professors,  and  a 
varying  number  of  special  assistants  who  are  selected  from  the  first-class  htu- 
dents.  There  is  also  a schoolmaster  who  gives  instruction  one  hour  u day"  in 
general  knowledge  to  each  class,  and  a military  chaplain.  The  instruments 
taught  in  Soprano  (8);  Alto  (3);  Tenor  (3);  Bass  (6).  The  students  are  divided 
into  four  classes,  each  of  w'idch  is  divided  into  sections  according  to  (ho  instru- 
ments to  Ikj  learned.  Seven  hours  a day  arc  devoted  to  obligatory  study — but 
more  are  given,  and  n restriction  prohibit*  all  practice  after  G.45  in  the  evening. 

This  course  of  study  occupies  two  years,  and  there  is  a higher  which  com- 
prises, beside  practical  instruction  in  playing  and  teaching  the  instruments 
composing  the  band,  some  general  acquirements  under  the  theory  of  harmony. 
There  is  also  practical  training  in  the  duties  of  a conductor.  In  addition  to 
ordinary  military  music,  classical  concert  pieces,  or  chamber  music,  specially 
arranged  for  wind  instruments,  arc  performed.  Cheap  admissions  to  the  operas 
and  principal  concerts  of  the  metropolis  arc  obtained  (900  in  one  year),  to  such 
of  the  advanced  students  as  arc  recommended  for  diligence  by  the  professors. 

Pupils  are  selected  from  the  various  regiments,  and  often  selected  for  this 
special  purpose.  Boys  specially  trained  for  the  bands  are  obtained  from  the 
Royal  Military  Asylum,  Chelsea,  the  Hibernian  Military  School,  Dublin,  and  the 
Metropolitan  Poor-law  School.  Each  candidate  must  be  examined  by  the 
surgeon  of  the  regiment,  and  certified  to  as  in  good  health  and  with  no  tend- 
encies to  disease  liable  to  be  aggravated  by  playing  on  a band  instrument. 

A military  band-master  is  now  sanctioned  by  the  Government  for  any  regi- 
ment and  battalion  throughout  the  service,  who  receive  regimental  pay  of  first- 
class  staff  sergeant,  and  100/.  from  the  Regiment  d Band  Fund. 

The  expenses  of  Kneller  Hall  as  a barrack  are  borne  by  the  government ; as  a 
school  of  music,  by  the  regimental  officers — including  an  original  assessment  of 
5/.  for  supply  of  instruments,  and  the  salaries  to  about  1,100/.  annually. 

The  average  number  of  students  annually  admitted  is  74;  the  average  num- 
ber in  attendance,  148.  The  total  number  admitted  since  1857  is  592,  of  whom 
1G3  were  practiced  musicians,  G3  band-masters,  271  band-men. 
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PRELIMINARY  REMARKS. 

Before  describing  a class  of  schools  in  England,  which  is  now  receiving 
special  attention  and  aid  from  the  Science  and  Art  Department  of  the  Com- 
mittee of  Council  on  Education,  viz.  Navigation  Schools,  we  will  glance 
at  the  condition  of  Nautical  Education  generally  in  this  great  maritime 
and  commercial  country. 

The  old  system  of  training  officers  for  the  Royal  Navy,  under  which 
more  children  with  the  smallest  possible  amount  of  elementary  knowledge, 
made  the  ship  their  school,  even  after  a Naval  Academy  was  established, 
had  its  peculiar  advantages  as  well  as  its  drawbacks.  The  captain,  having 
the  nomination  of  an  almost  indefinite  number  of  “youngsters,”  stood 
towards  them  in  loco  parentis.  Ho  was  their  governor,  guardian,  nnd  in- 
structor, and  did  not  "spare  the  rod”  when  he  thought  its  application 
necessary.  The  captain  was  then  looked  up  to  with  a feeling  bordering  on 
awe.  Without  assigning  a reason  he  could  disrate  or  discharge  a midship- 
man ; ami  he  could  also  do  much  towards  pushing  him  on  in  the  service. 
The  youngster  felt  that  he  was  entirely  in  the  power  of  his  captain,  and, 
unless  of  a reckless  cast,  used  his  best  endeavors  to  gain  his  favor.  The 
captain,  on  the  other  hand,  talked  of  his  youngsters  with  pride.  He,  (if  he 
belonged  to  the  better  class  of  naval  captains,)  took  care  that  every  facility 
should  be  afforded  them  for  learning  their  duty,  often  made  them  his  com- 
panions on  shore,  and  superintended  their  education  afloat,  sometimes 
taking  a leading  part  in  their  teaching.  He  felt  responsible  for  their 
bringing  up,  for  some  were  sons  of  personal  friends  or  relatives  whom  ho 
had  promised  to  watch  over  the  youthful  aspirants,  and  all  were  more  or 
less  objects  of  interest  to  him.  But  all  this  was  swept  away  in  1844,  and 
the  captain's  patronage  limited  to  one  nomination  on  commissioning  a 
ship,  the  Admiralty  taking  the  rest  of  the  patronage  into  their  own  keep- 
ing. And  what  was  the  result?  No  sooner  had  the  Admiralty  absorbed 
the  naval  patronage — for  the  captain  was  frequently  shorn  of  his  one  nom- 
ination before  leaving  Whitehall  with  his  commission — than  old  officers 
and  private  gentlemen  in  middling  circumstances  found  themselves  unsuc- 
cessful applicants,  while  the  influential  country  gentleman  totally  uncon- 
nected with  the  service,  but  able  perhaps  to  turn  the  scale  of  an  election, 
was  not  under  the  painful  necessity  of  asking  twice  for  a naval  cadetship 
for  his  son,  or  the  son  of  his  friend.  But  what  cared  the  captain  for  theso 
Admiralty  nominees  ? Too  many  of  them  were  incapable  of  profiting  by 
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their  opportunities,  and  others  neglected  to  avail  themselves  of  the  instruc- 
tions of  the  professors  of  mathematics,  and  became  the  victims  of  dissipa- 
tion. 

I.  Naval  Ofvicers. 

Royal  Natal  Academy. 

The  first  attempt  to  educate  lads  for  the  naval  service  of  England  was  in 
172a,  when  the  Royal  Naval  Academy  was  instituted  in  Portsmouth  Dock- 
yard. The  course  of  instruction  included  the  elements  of  a general  edu- 
cation, as  well  as  mathematics,  navigation,  drawing,  fortification,  gunnery, 
and  small  arm  exercises,  together  with  the  French  languuge,  the  principles 
of  ship  building  and  practical  seamanship  in  all  its  branches,  for  which 
latter  a small  vessel  was  set  apart.  The  number  was  limited  to  forty 
cadets,  the  sons  of  the  nobility  and  gentry,  and  attendance  was  voluntary. 
Small  as  the  corps  was,  it  was  never  full,  probably  because  tliere  was  an 
easier  way  of  gaining  admission  to  the  service  through  official  favoritism, 
by  appointment  direct  to  some  ship,  on  board  of  which  during  a six  j ears’ 
midshipman’s  berth,  he  acquired  a small  stock  of  navigation  and  a larger 
knowledge  of  seamanship  and  gunnery  practice.  In  these  ships  where  the 
captains  were  educated  men,  and  took  a special  interest  in  the  midshipmen, 
and  competent  instructors  were  provided  and  sustained  in  their  authority 
and  rank,  this  system  of  ship  instruction  and  training  worked  well,  ns 
under  the  same  conditions  it  did  with  us.  In  1773  a new  stimulus  was 
given  to  tho  Academy  by  extending  a gratuitous  education  to  fifteen  boys 
out  of  the  forty,  who  were  sons  of  commissioned  officers.  In  1800,  under 
the  increased  demand  for  well  educated  officers,  the  whole  number  of 
cadets  was  increased  to  seventy,  of  whom  forty  were  the  sons  of  officore 
and  were  educated  at  the  expense  of  tho  government.  From  this  date  to 
1837  the  institution  was  designated  the  Royal  Naval  C ollcge,  but  without 
any  essential  extension  of  its  studies.  In  1810  a Central  School  of  Mathe- 
matics and  Naval  Architecture  was  added  to  the  establishment,  and  in 
1828  the  free  list  was  discontinued,  and  tho  sons  of  military  officers  were 
allowed  to  share  the  privileges  of  the  school  with  the  sons  of  naval  officers, 
at  a reduced  rate  in  proportion  to  their  rank.  To  keep  up  the  number  of 
students  who  would  go  through  the  four  years  course,  it  became  necessary 
to  extend  Bpccial  privileges,  such  as  made  promotion  certain  and  rapid  over 
those  who  entered  the  navy  direct  This  produced  inconvouieuces  and 
jealousies,  and  in  1837  the  Naval  Collcgo  was  discontinued. 

Training  Ship  and  Natal  College. 

In  1887  the  Admiralty  adopted  tho  plan  of  a Training  Ship  for  naval 
cadets.  The  candidate  was  to  be  from  thirteen  to  fifteen  years  of  age,  and 
to  pass  an  examination  in  Latin  or  French,  Geography,  Arithmetic,  inclu- 
ding Proportion  and  Fractions,  Algebra,  to  Simple  Equations,  tho  First 
Rook  of  Euclid,  and  the  Elements  of  Plane  Trigonometry.  At  the  end  of 
twelve  or  six  months,  according  to  age,  spent  in  study  and  practice  on  the 
Training  Ship,  the  cadet  was  examined  in  the  studies  before  enumerated 
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with  the  addition  of  Involution  and  Evolution,  Simple  Equations,  the  Ele- 
ments of  Geometry,  and  of  Plane  and  Spherical  Trigonometry,  the  simple 
rules  of  Navigation,  the  use  of  Nautical  Instruments,  Surveying,  Con- 
structing Charts,  and  the  Friffich  language,  besides  an  elaborate  course  of 
Seamanship,  and  attendance  on  lectures  on  Chemistry,  Physics,  Hydro- 
statics, &C.  If  this  examination  was  satisfactory,  the  cadet  was  appointed 
to  a sea-going  ship,  and  at  the  expiration  of  fifteen  months’  service  he  was 
eligible  for  the  rating  of  midshipman  upon  passing  a further  examination. 
The  course  in  the  Training  Ship  (first  the  “ Illustrious,"  and  subsequently 
changed  to  tho  “ Britannia,”  first  in  Portsmouth  harbor  and  more  recently 
at  Dartmouth,)  proved  too  extensive  for  mastery  in  one  year;  and  in  1801 
the  conditions  for  admission  were  lowered,  the  examinations  in  the  school 
were  made  quarterly,  and  competitive,  and  if  passed  creditably  at  the  end 
of  a year,  according  to  a fixed  standard,  (3,000  being  the  number  of  marks 
attainable,  and  2,100  giving  a first  class  certificate,)  the  cadet  is  rated  at 
once  as  midshipman,  and  credited  a year's  sea-time.  If  he  receives  a second 
class  certificate  (1,500  marks,)  he  must  serve  six  months  at  sea,  and  pass 
another  examination  before  he  can  be  rated  midshipman.  The  cadet  with 
a third-rate  certificate  (1,200  marks,)  must  serve  twelve  months  at  sea, 
and  pass  another  examination  for  his  midshipman's  rating.  Prizes  and 
badges  are  also  given,  and  the  stimulus  of  competitive  examination  is  ap- 
plied as  shown  in  the  grading  of  certificates. 

Gunnery  Instruction. 

In  1832  a uniform  and  comprehensive  system  of  gunnery  instruction 
was  provided  on  the  “ Excellent,"  under  command  of  Captain  (now  Sir 
Thomas)  Hastings.  To  give  such  officers  who  were  found  deficient  in  tho 
scientific  knowledge  requisite  for  a full  understanding  of  the  theory  of 
gunnery,  the  Naval  College  was  re-opened  in  1839,  under  the  general  super- 
intendence of  the  Captain  of  the  Excellent,  with  Professors  of  Mathemat- 
ics, Navigation  and  Nautical  Astronomy,  Steam  Machinery,  Chemistry 
and  Marine  Artillery.  Accommodations  were  provided  for  twenty-five 
half-pay  officers,  (captains,  commanders,  and  lieutenants,)  and  a certain 
number  of  mates  on  full  pay,  for  whom  a special  course  of  study  was  insti- 
tuted. The  time  allowed  at  the  College  was  a clear  year’s  study,  exclu- 
sive of  vacations,  and  those  who  have  completed  the  course  rank  among 
the  most  distinguished  officers  of  the  profession. 

Instruction  in  Steam  and  the  Steam-Engine. 

When  steam  vessels  came  into  use  in  the  Navy,  to  qualify  officers  for 
special  service  in  them  they  were  encouraged  to  resort  to  Woolwich  Dock- 
yard, and  afterward  to  the  Portsmouth  yard,  where  an  instructor  was  ap- 
pointed and  facilities  for  observation,  study,  and  experiments  were  provi- 
ded. Many  officers  repaired  to  private  factories,  and  worked  at  the  lathe, 
in  stoke-hole  and  the  engine-room,  and  thus  acquired  a practical  knowledge 
of  this  department  of  their  profession.  When  the  Naval  College  was  cstab- 
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lislicd  on  its  present  footing,  a small  steamer,  the  “ Bee,”  was  built  and 
attached  under  the  charge  of  the  instructor  in  steam-inachincry.  And 
now  the  greater  part  of  the  captains  and  commanders  on  the  active  list 
have  obtained  certificates  of  having  passed  the  course  in  Steam  and  the 
Steam-engine. 

Admiralty  Order  respecting  Natal  Cadets  and  Midshipmen , dated 
April  1,  18G0. 

Cadkts. 

“ I.  No  person  will  be  nominated  to  a Cadetship  in  the  Royal  Navy  who  shall 
be  under  1*2,  or  above  14  years  of  age,  at  the  time  of  his  first  examination. 

“ II.  Every  candidate,  on  obtaining  a nomination,  will  be  required  to  puss  an 
examination  at  the  Royal  Naval  College  at  Portsmouth,  within  three  mouths  of 
nomination.*  In  the  special  cases  of  nomination  granted  to  the  sons  of  natives 
of  the  colonies  a candidate  will  be  allotted  to  puss  a preliminary  examination 
on  hoard  the  flag  or  senior  Officer’s  ship  on  the  Station.  Rut  such  an  examina- 
tion must  be  passed  in  strict  accordance  with  1’ieae  regulations,  und  slftmld  the 
candidate  be  found  qualified,  it  will  still  be  necessary  that  he  should  be  sent  to 
England,  to  be  entered  onboard  a training  ship,  where  he  will  be  subject  to  the 
same  regulations  as  other  Cudets. 

“III.  The  candidate  must  produce  a certificate  of  birth,  or  a declaration 
thereof  made  before  a magistrate. 

“ IV.  Must  be  in  good  health  and  fit  for  the  Service — that  is  free  from  imped- 
iment of  speech,  defect  of  speech,  rupture,  or  other  physical  inefficiency. 

“Candidates  will  be  required — 1.  To  write  English  correctly  from  dictation, 
and  in  a legible  hand.  2.  To  read,  translate,  and  parse  an  easy  passage  from 
Latin,  or  from  son.c  foreign  living  language — the  aid  of  a dictionary  will  bo 
ullowed  for  these  translations. 

“And  to  have  a satisfactory  knowledge  of — 3.  The  leading  facts  of  Scripture 
and  English  history.  4.  Modem  geography,  in  so  far  as  relates  ton  knowledge 
of  the  principal  countries,  capitals,  mountains  and  rivers.  To  be  able  to  point 
out  the  position  of  a place  on  a map,  when  its  latitude  and  longitude  are  given. 
6.  Arithmetic,  including  proportion,  and  a fair  knowledge  of  vulgar  and  decimal 
fractions.  G.  A knowledge  of  the  definitions  and  axioms  of  the  First  Rook  of 
Euclid. 

“ As  drawing  will  prove  a most  useful  qualification  for  Naval  Officers,  it  is 
recommended  that  candidates  for  the  Service  should  be  instructed  therein. 

“ V.  Candidates  will  be  allowed  n second  trial  at  the  next  quarterly  examina- 
tion Should  he  not  pass  this  second  examination  he  will  be  finally  rejected. 

“ VI.  If  the  candidate  succeeds  in  passing  the  required  examination  he  will 
be  at  once  appointed  ton  training  ship,  for  the  purpose  of  instruction  in  the  sub- 
jects contained  in  Sheet  No.  l.f  as  well  os  in  the  rigging  of  ships,  seamanship, 
the  use  of  nautical  instruments,  Ac. 

“VII.  Quarterly  examinations  will  be  held  on  board  the  training  ship,  when 
any  candidate  may  be  examined  in  the  subjects  contained  in  Sheet  No.  1,  and 
ulso,  in  the  course  of  instruction,  in  the  rigging  of  ships,  seamnnship,  Ac. 

“VIII.  If  a candidate  be  found  at  the  quarterly  examinations,  not  to  have 
made  sufficient  progress,  or  if,  by  indifferent  conduct  or  idle  habits  on  board 
the  training  ship,  he  shall  show  his  unfitness  for  the  Service;  it  will  be  the  duty 
of  the  Captain  to  make  a special  report  thereof  to  the  Admiralty,  in  order  that 
the  Cadet  may  be  at  once  removed  from  the  Navy. 

“IX.  When  the  candidate  shall  have  completed  twelve  months’ instruction, 
exclusive  of  vacations,  in  the  harbor  training  ship,  he  will  be  examined,  and 


• The*e  examinations  will  take  place  on  the  first  Wedncwdayg  in  the  months  of  March,  June, 
September,  and  December. 

t The  examination  on  learing  the  training  whip  will  emhrare  all  the  subject*  of  flic  former  ex- 
amination, except  L'tin.  and  in  additiou  to  them  it  will  include,  in  algebra,  simple  equation*; 
the  element*  of  geometry . plane  trigonometry,  and  the  flotation,  &r.,  n*  in  the  firrulur  No  2JW, 
dated  Feb.  23rd.  1H57  ; and  in  addition  the  n*e  of  the  globe*  with  correct  definition*  of  latitude, 
longitude,  azimuth,  amplitude,  aud  other  circles  of  the  sphere,  and  drawing. 
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should  ho  obtain  a certificate  of  proficiency,  he  will  be  discharged  into  the  sea- 
going training  ship.  A first-class  certificate  will  entitle  him  to  count  twelve 
months'  sea  time  ; a second-class,  will  entitle  him  to  count  six  months'  sea  time  ; 
a third-class,  will  entitle  him  to  count  six  months'  sea  time.  But  should  he  not 
obtain  a certificate,  he  will  be  discharged  as  unfit  for  the  Service. 

“ X.  On  leaving  the  harbor  training  ship,  it  is  intended  that  the  Cadet  shall 
pass  three  months  in  a sea-going  training  ship,  for  practical  instruction  in  sea- 
manship and  navigation,  which  period  will  count  for  sea  time,  und  at  the  end  of 
this  period,  if  his  conduct  hus  been  satisfactory,  he  will  be  appointed  to  a ship 
with  the  rating  of  a Midshipman. 

Midshipmen. 

“To  qualify  a Midshipman  for  a Lieutenant's  Commission  he  must  have  * 
attained  the  full  age  of  19  yeais,  and  have  completed  5}  years'  actual  service 
in  Her  Majesty's  Navy,  including  the  lime  awarded  to  him  on  leaving  the  train 
iug  ship. 

“XI.  All  Midshipmen,  until  they  have  passed  their  examinations  for  Lieuten- 
ants, are  to  keep  a book  iu  which  the  ship's  reckoning  is  to  be  worked  out  and 
noted  ; "at  sea,  this  book  is  to  be  sent  iu  every  day  to  the  Captain,  instead  of  the 
slip  of  paper  containing  a day’s  work.  It  is  also  to  be  produced  at  their  exam- 
inations ; und  during  the  lost  six  mouths  of  their  service  as  Midshipmen,  it  must 
contain  the  w orking  of  the  observations. 

“XII.  A Midshipman  when  he  shall  have  served  two  years  and  a half  in  that 
rank  will  be  required  to  pass  the  following  examination: — 1.  In  practical  navi- 
gation, showing  that  he  understands  the  principle  of  navigating  a ship  from  one 
distant  port  to  another,  by  dead  reckoning  and  by  his  own  observations ; and 
that  he  can  explain  the  principles  of  the  saute;  and  that  he  can  also  take  and 
work  a double  altitude  and  azimuth.  2.  A sufficient  knowledge  of  a chart  to 
enable  him  to  place  thereon  the  position  of  the  ship  by  observation  us  well  as 
by  cross  bearings ; and  to  lay  off  the  true  ami  compass  courses.  3.  Such 
knowledge  of  nautical  surveying  as  may  enable  him  to  measure  a base  line  and 
determine  positions  by  angles,  and  the  muuncr  of  ascertaining  heights  and  dis- 
tances. 4.  If  he  has  served  in  a steam  vessel,  an  acquuiutauce  with  the  different 
parts  ami  working  of  the  steam  engine.  5.  A proficiency  in  French  to  be 
attained  if  he  has  had  an  opportunity.  6.  He  must  be  a good  practical  observer, 
aud  his  sextant  must  be  produced  in  good  order.  7.  lie  must  produce  log- 
books kept  by  himself  from  the  time  of  his  entering  into  a sea-going  ship,  and 
Certificates  of  good  conduct. 

“8.  He  will  likewise  be  examined  as  to  his  progress  in  the  knowledge  of  rig- 
ging masts,  bowsprits,  Ac.  He  must  also  kuow  the  great  gun  and  small  arm 
exercise,  the  use  of  tangent  sights,  the  charges  for  the  guns  of  the  ship,  and  be 
able  to  exercise  the  men  at  his  quarters.  A report  of  the  progress  he  lias  made 
in  each  of  the  above  subjects  is  to  be  made  to  the  Secretary  of  the  Admiralty  in 
the  half-yearly  return. 

“This  examination  is  to  be  conducted  by  the  Officer  in  command,  not  below 
the  rank  of  Commander,  and  the  next  senior  Officer  in  the  ship,  and  the  exam- 
inations in  navigation  iu  the  presence  of  a Captain  or  Commander,  by  two  Naval 
Instructors,  when  it  may  be  practicable,  or  by  a Naval  Instructor  and  a Master, 
or,  where  there  is  no  Naval  Instructor,  by  two  Masters;  that  in  gunnery,  by  a 
gunner,  or  other  competent  Officer;  and  the  candidate  is  to  be  made  to  take 
and  work  out  his  own  observations  for  latitude,  longitude,  variation,  Ac.,  as  the 
ease  may  be.  First  or  second  class  certificates  are  to  be  given  according  to  the 
merit  of  the  candidate,  in  the  form  A,  page  8,  or  he  is  to  be  rejected  if  found 
incompetent. 

“XIII.  A Midshipman,  having  completed  his  term  of  service,  and  being  19 
years  of  age,  may  be  provisionally  examined  by  the  Captain  or  Commander  of 
such  ship  or  vessel  with  the  aid  of  other  competent  Officers.  Lieutenant,  Master, 
or  second  Master,  when  no  other  ships  are  present ; aud  if  they  find  him  to  be 
duly  qualified  they  are  to  give  him  a certificate  to  that  effect,  dated  on  the  day 
of  such  examination,  and  the  Captain  may  forthwith  give  him  an  acting  order  as 
Mate;  but  he  must  be  re-examined,  on  the  first  opportunity  that  shall  after- 
wards offer,  by  three  Captains  or  Commanders,  and  if  he  passes  successfully  be 
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will  receive  from  the  Commander-in-Chief,  or  senior  Officer,  an  acting  order  as 
Mate,  to  take  rank  according  to  the  first  certificate. 

“ The  examining  Officers  are  to  be  most  strict  iu  their  investigation  of  the 
qualifications  of  Officers,  and  they  are  to  see  that  everything  required  by  these 
Regulations  has  been  complied  with  by  the  candidates,  and  that  he  produces 
certificates  of  good  conduct  from  Captains  he  has  served  under  from  the  time 
of  his  discharge  from  the  training  ship. 

“XIV.  All  Acting  Mates  and  Midshipmen  will  be  required  to  undergo  the 
following  final  examinations, — 1.  Iu  Seamanship — On  board  the  training  ship 
at  Portsmouth.  *2.  In  Gunnery — On  hoard  the  Excellent.  JJ.  In  Navigation 
and  the  Steam  Engine — At  the  Royal  Naval  College. 

“Acting  Mates,  who  have  already  pushed  abroad,  are  to  present  tin  mselves 
for  examination,  on  board  the  training  ship  at  Portsmouth,  at  the  first  t-xatnina- 
tion  day  after  their  arrival  in  England,  or  after  being  paid  oft',  and  having  passed 
iu  gunnery  they  are  then  at  liberty  to  select  either  the  first,  second,  or  third 
examination  day  at  the  Royal  Naval  College. 

“XV.  Any  Officer  rejected  on  his  first  examination  at  the  College  will  incur 
the  forfeiture  of  three  months’  seniority  in  his  rarik  as  Mate.  He  may  present 
himself  on  the  next  examination  day,  but  a second  rejection  will  incur  the  for- 
feiture of  three  months’  more  seniority ; he  may  again  present  himself  on  the 
next  examination  day,  but  a third  rejection  will  cause  his  name  to  be  removed 
from  the  list  of  the  Navy. 

“XVI.  Officers,  when  they  have  passed  their  final  examination  at  the  Royr.l 
Naval  College,  us  provided  for  iu  these  Regulations,  will  be  confirmed  from  the 
date  of  their  first  certificate.  The  non-appearance  of  an  Officer  for  examination 
at  the  Roval  Naval  College  at  the  times  required  by  these  Regulations  will  be 
considered  as  an  acknowledgment  of  his  not  being  qualified,  and  be  w ill  be  dealt 
with  in  the  same  manner  as  if  he  had  been  actually  rejected,  on  each  day  on 
which  he  may  have  omitted  to  appear,  unless  uuder  certified  ill-health,  to  be 
duly  reported  at  the  time. 

“XVII.  Naval  Instructors  are  to  keep  a school  journal,  or  register,  which  is 
to  be  produced  when  required  by  the  Captain  of  the  ship  or  the  examining  Offi- 
cers, and  the  Captain  is  to  allow  them  reasonable  access  to  the  charts  and  chro- 
nometers, for  the  purpose  of  instructing  the  Officers  in  their  use. 

“XVIII.  The  Captains  of  Her  Majesty’s  ships  are  to  take  care  that  a conven- 
ient place  is  set  apart  and  proper  hours  are  fixed  for  instruction  by  the  Naval 
Instructor ; and  all  Acting  Mates  and  Acting  Second  Masters,  as  well  as  all  exec- 
utive Officers  under  that  rank,  are  to  attend;  and  care  is  also  to  be  taken  that 
they  are  regularly  instructed  in  practical  seamanship,  rigging,  and  the  steam- 
engine,  and  a monthly  examination  day  is  to  be  established. 

The  subject  of  Education  for  Officers  has  been  recently  under  discussion 
in  Parliament,  and  some  modifications  of  the  existing  system  is  now  under 
the  consideration  of  the  Admiralty,  looking  to  greater  maturity  of  age  and 
preparation  for  admission,  a more  extended  and  thorough  course  of  scien- 
tific training  in  cadets,  and  continued  opportunities  of  study  with  accom- 
panying examinations  for  officers  up  to  the  grade  of  commanders. 

II.  Tub  Royal  Marine  Artillery. 

In  1 804  an  artillery  company  was  attached  to  each  of  the  three  divisions 
of  the  Royal  Marine  Corps,  to  supply  the  service  of  the  bomb-vessels,  and 
in  time  of  peace,  to  drill  the  whole  of  the  marines  in  gunnery.  Hut  they 
were  soon  made  available  for  other  purposes,  and  on  the  outbreak  of  the 
American  war  in  1812,  a large  body  of  the  Marine  Artillery,  with  a field 
battery  and  rocket  equipment,  accompanied  the  battalions  of  marines. then 
formed  for  service  in  America.  In  1817  this  force  was  augmented  to  eight 
companies,  and  Sir  Howard  Douglass,  while  advocating  the  establishment 
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of  “Naval  Depots  of  Instruction,”  for  the  purpose  of  converting  officers 
and  men  of  the  Royal  Navy  into  efficient  gunners,  complimented  the  Marine 
Artillery  as  being  11  either  a corps  of  good  infantry,  of  scientific  bombard- 
iers, or  expert  field  artillery  men,  well  constituted,  thoroughly  instructed, 
and  ably  commanded.”  It  was  not  until  June,  1880,  that  an  Admiralty 
order  directed  that  a school  of  gunnery  should  be  established  at  Ports- 
mouth, on  board  the  “Excellent,”  and  with  the  intention  of  making  this 
school  the  one  means  of  instruction  in  this  department,  it  was  farther 
ordered,  m December,  1831,  tliat  the  Marine  Artillery,  as  a distinct  and 
separate  corps,  should  be  broken  up,  retaining  two  companies  ns  a nucleus 
of  a larger  force,  should  such  become  necessary.  And  the  necessity  ap- 
peared ; for  the  experience  of  a few  years  proved  that  it  would  be  inqioK- 
siblc  for  the  school  to  effect,  to  any  important  extent,  the  results  which 
were  desired.  In  1841,  therefore,  a third  company  of  the  artillery  was 
ordered;  in  1845,  two  more;  and  by  subsequent  additions,  its  strength 
was  raised  in  1859,  to  sixteen  companies,  with  a total  of  3,000  officers  and 
men,  who  were  formed  into  a separate  division  with  its  head  quarters  at 
Fort  Cumberland. 

The  offioers  of  the  Marine  Artillery  were  at  first  appointed  from  the 
marine  corps,  without  any  particular  qualifications  being  required,  but 
afterwards  their  appointments  were  made  probationary  and  conditional 
upon  the  satisfactory  completion  of  a prescribed  mathematical  course.  In 
1839  it  was  decided  that  a certain  number  of  second  lieutenants  should  bo 
allowed  to  prepare  themselves  for  examination  oh  board  the  Excellent,  and 
upon  the  re-opening  of  the  Royal  Naval  College  as  an  educational  estab- 
lishment for  mates,  it  was  arranged  that  the  students  for  the  artillery 
should  be  transferred  to  it,  and  that  their  success  or  failure,  after  a years’ 
further  study,  should  decide  upon  their  appointment  to  the  artillery. 
Another  and  final  modification  took  place  upon  the  introduction  of  prelim- 
inary examinations  for  the  marines,  and  the  subsequent  formation  of  a 
cadet  establishment  on  board  thc(Exccllcnt.  In  case  of  vacancies  in  the 
artillery,  those  who  had  passed  the  best  examinations  upon  first  entering 
the  corps,  were  selected  for  the  College,  and  no  officers  were  allowed  to 
become  candidates  on  any  other  terms,  their  final  success  depending  as 
before,  iqion  the  progress  they  might  make  as  students  at  the  College. 

The  cadets  have  their  periods  of  study  limited  to  two  years ; it  may  bo 
less,  but  can  not  be  more.  They  have  to  acquire  a competent  knowledge 
in  Arithmetic,  Algebra,  Euclid,  including  the  first  four  books  and  part  of 
the  sixth,  Plane  Trigonometry,  the  use  of  the  Sextant,  Fortification,  Eng- 
lish History,  and  French.  To  this  may  be  added  a practical  course  of  Naval 
Gunnery.  Their  studies  are  carried  on  under  the  direction  of  a mathemat- 
ical instructor,  and  an  instructor  of  fortification.  A French  master  attends 
twice  a week.  If  on  obtaining  his  commission,  the  young  marine  officer 
is  selected  to  qualify  for  the  artillery  at  College,  he  must  be  prepared  at 
the  end  of  a year  to  pass  an  examination  in  Analytical  Trigonometry, 
Differential  and  Integral  Calculus,  Conic  Sections,  Statics  and  Dynamics, 
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Hydrostatics,  and  “Steam,”. besides  being  required  to  have  an  increased 
knowledge  of  Arithmetic,  Algebra,  and  Fortification.  In  a year  little  more 
than  a superficial  knowledge  of  these  studies  can  possibly  be  attained,  yet 
insufficient  as  this  period  clearly  is,  it  lias  sometimes  been  the  case  that, 
when  a large  number  of  subalterns  were  required  for  the  artillery,  young 
officers  have  been  appointed  who  have  completed  only  half  their  term  at 
College.  Having  thus  gained  his  appointment  to  the  artillery,  his  remain- 
ing in  it  depends  upon  there  being  a vacancy  or  not  at  the  time  when  his 
seniority  on  the  general  list  of  the  corps  advances  him  to  each  successive 
grade  of  rank. 

The  men  arc  volunteers  from  the  light  infantry  divisions,  possessing  cer- 
tain specified  qualifications  as  to  age,  height,  intelligence  and  character. 

The  course  of  training,  which  is  with  a few  exceptions,  common  to  both 
officers  and  men,  is  very  comprehensive ; it  includes — 

1.  The  usual  infantry  drills  and  musketry  instruction. 

2.  The  exercise  of  field  guns  and  rockets,  with  such  field  battery  move- 
ments as  arc  of  real  practical  importance. 

3.  The  service  of  heavy  ordnance,  including  guns,  howitzers,  and  sea 
and  land  service  mortars. 

4.  The  naval  great  gun  exercise. 

5.  Mounting  and  dismounting  ordnance,  with  or  without  machines. 

0.  The  various  methods  of  slinging  and  transporting  ordnance. 

7.  Knotting,  splicing,  and  fitting  gun  gear,  use  of  pulleys,  &c. 

8.  A laboratory  course,  ’including : — use  and  preparation  of  tubes,  rock- 
ets, and  fuzes ; making  up  cartridges;  manufacture  of  port  fires,  Valen- 
ciennes stars,  signal  rockets,  blue  lights,  &c.,  with  instruction  in  the  man- 
ufacture and  effects  of  gunpowder  and  other  explosive  compounds. 

9.  A course  of  practical  gunnery,  comprising— instruction  in  the  nature 

and  uses  of  the  various  kinds  of  guns,  howitzers,  and  mortars;  in  the  na- 
tures, employment,  and  effects  of  the  various  projectiles;  disparting  and 
sighting  ordnance;  heating  and  firing^red-hot  shot;  and  such  matters 
connected  with  the  theory  of  projectiles  os  may  have  a practical  applica- 
tion. • 

10.  Practice  from  different  natures  of  ordnance,  with  every  description 
of  projectile. 

The  system  of  instruction  is  so  arranged  that  every  officer  and  non- 
commissioned officer  is  qualified,  as  far  as  practicable,  as  an  instructor,  a 
registry  being  kept  of  each  man's  progress  and  capabilities.  A spirit  of 
emulation  has  been  created,  attended  with  the  happiest  results,  and  the 
whole  course  is  now  gone  through  in  less  than  twelve  months,  without 
the  men  being  wearied  or  overworked. 

III.  Schools  for  Warrant  Officers,  Seamen,  and  Bovs. 

1.  Seamen's  Schoolmasters. 

Schoolmasters  for  seamen  are  allowed  on  all  ships  having  a complement 
of  not  less  than  three  hundred  men,  and  an  allowance  of  £o  per  annum  is 
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granted,  in  addition  to  the  pay  of  any  rating  he  may  hold,  to  a qualified 
person  doing  this  duty  of  the  captain's  orders,  in  ships  not  having  a sea- 
men's schoolmaster.  An  allowance  is  made  for  books,  slates,  Ac.  to  all 
ships  having  schools.  The  success  of  the  school  to  the  boys  and  the  men 
depends  mainly  on  the  interest  shown  in  it  by  the  captain  and  second  offi- 
cer in  command,  and  especially  on  the  character  of  tho  schoolmaster  em- 
ployed. The  situation  is  too  often  filled  by  an  old  quartermaster,  or  ser- 
geant of  marines,  who  obtains  the  berth  as  a kind  of  retirement,  or  by 
some  person  who  has  a fancy  for  sea  life,  but  who  is  fit  for  nothing  on 
shore,  much  less  for  teaching  under  the  difficulties  of  a ship  at  sea.  It  is 
found  that  when  the  schoolmaster  is  qualified  for  this  special  service,  and 
is  entered  for  continuous  service,  and  being  placed  in  regard  to  pay,  pen- 
sion, and  good  conduct  badges  on  an  equality  w ith  other  chief  petty  offi- 
cers, and  when  a log  or  register  of  attendance  is  kept,  and  frequent  reports 
arc  made  to  superior  authority,  the  result  is  highly  conducive  to  disci- 
pline, and  to  the  elevation  of  the  seamen’s  habits  and  character.  One  of 
the  Commissioners  recently  appointed  to  examine  into  the  state  of  popular 
education  among  every  class  of  British  subjects,  speaking  of  the  effect  of 
this  class  of  schools  upon  the  men  on  board  the  ships,  says : “ After  visit- 
ing the  “Cambridge,”  at  Plymouth,  as  I walked  with  the  captain  through 
the  lower  deck,  I found  many,  both  boys  and  men,  reading  books  with 
the  greatest  attention.  In  the  evening  of  the  same  day,  on  the  lower  deck 
of  the  “ Agincourt,”  I found  the  same  scene,  while  others  were  engaged  in 
draughts,  chess,  or  writing  letters  to  their  friends.”  With  the  present 
scale  of  punishment  on  board  of  men  of  war,  the  school  is  an  indispensable 
element  of  discipline.  The  Commissioners  referred  to,  in  their  report  to 
the  Queen,  recommend  that  schoolmasters  of  higher  qualification  be  ap- 
pointed, with  an  increase  of  pay,  and  promotion  ly  merit,  when  their 
schools  are  reported  favorably  upon  by  any  authorized  inspectors,  and 
with  the  same  retiring  pension  as  master-at-arms,  and  that  in  addition  to 
an  elementary  general  education,  a know  ledge  of  navigation,  physical  geog- 
raphy, and  natural  history  be  required  of  candidates. 

2.  Schools  on  hoard  of  Ships  in  Harbor. 

A second  class  of  naval  schools  consists  of  Harbor  Ships,  into  which 
boys  entered  for  admission  to  the  Navy,  arc  received  until  they  are  drafted 
into  the  various  sea-going  ships.  Four  of  these  ships,  tho  “ Victory”  and 
“ Excellent,”  at  Portsmouth,  tho  “ Impregnable"  and  “ Cambridge,”  at 
Plymouth,  nrc  specially  devoted  to  instruction.  Boys  remain  in  these 
ships  for  one  year.  The  first  part  of  this  period  is  generally  spent  on 
board  the  ship,  the  latter  part  in  the  practising  brig,  in  which  during  the 
summer  months  they  arc  out  at  sea  for  five  days  during  the  week.  There 
Is  a school  under  a seamen’s  schoolmaster  on  board  of  each  of  these  ships. 
The  Commissioners  report  that  the  school  lime  is  necessarily  subject  to 
great  interruptions,  but  that  much  valuable  instruction  might  be  given 
with  better  organization  and  methods.  They  recommend  that  an  cduca- 
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tional  test  for  admission  to  these  training  ships  be  introduced,  which  would 
at  once  have  a good  effect  upon  the  general  education  of  the  people  resident 
in  the  seaport  towns,  and  elevate  the  intelligence,  morality  and  manners 
of  the  seamen. 

3.  Royal  Marine  School*. 

There  arc  four  schools  attached  to  the  divisions  of  marines  quartered  in 
barracks  respectively  at  Woolwich,  Chatham,  Portsmouth  and  Plymouth, 
and  another  to  the  division  of  marine  artillery  quartered  at  Portsmouth. 
These  five  schools  aro  attended  by  the  marines  and  their  children.  The 
attendance  of  the  men  is  for  the  most  part  voluntary,  with  the  exception 
of  the  non-commissioned  officers,  who  are  obliged  to  attend  the  school  un- 
til they  have  passed  a prescribed  examination.  In  the  marine  artillery 
every  man  is  required  to  read  and  write,  and  if  deficient  in  these  respects, 
he  is  obliged  to  attend  the  school  until  his  requirements  are  reported  to  be 
satisfactory.  The  Commissioners  recommend  that  a better  class  of  school- 
masters be  specially  trained  and  employed,  and  that  they  receive  better 
rank  and  pay,  and  more  efficient  assistance  in  the  discharge  of  thpir  duties, 
and  that  trained  mistresses  be  employed  as  assistants  in  the  boys'  schools, 
and  have  the  exclusive  charge  of  the  girls’  schools,  in  all  of  which  sew- 
ing should  be  taught  and  practised  daily. 

4.  Dock-yard  Schools. 

There  arc  seven  dock-yard  schools,  held  in  the  respective  dock-yards  of 
Deptford,  Woolwich,  Chatham,  Shecmcss,  Portsmouth,  Devenport,  and 
Pembroke.  They  were  founded  in  1840,  and  are  designed  for  the  instruc- 
tion of  the  apprentices  employed  in  these  establishments.  The  masters  of 
them  were  originally  foremen  of  the  yard,  men  of  good  attainments,  who 
had  for  the  most  part  received  their  education  in  the  School  of  Naval  Ar- 
chitecture ; but  in  1847  a special  class  of  schoolmasters  was  established, 
ranking  as  foremen  of  the  yard.  The  object  of  these  schools  Is  to  advance 
the  education  of  the  young  men,  since  none  are  admitted  as  apprentices  to 
become  shipwrights  until  they  have  passed  an  examination. 

Examinations  for  admission  as  apprentices  to  the  dock-yards  arc  held 
half-yearly,  and  about  one-half  arc  given  to  the  lads  who  pass  the  best  ex- 
aminations, and  the  other  half  to  nominees  of  the  superintendent  These 
latter,  however,  arc  required  to  come  up  to  a prescribed  intellectual  stand- 
ard. The  examinations  are  held  under  the  Civil  Service  Commissioners, 
in  the  following  subjects: — 1.  Dictation  exercises  to  test  Hand-writing 
and  Orthography.  2.  Reading.  3.  Arithmetic.  4.  Grammar.  5.  Eng. 
lisli  Composition.  0.  Geography.  7.  Mathematics,  (Euclid,  first  three 
books,  Algebra  including  Quadratic  Equations,  Arithmetical  and  Geomet- 
rical Progression.)  The  master  shipwright  and  the  schoolmaster  arc  of 
opinion  that  the  boys  entered  bv  competition  are  the  best,  and  among  the 
working  shipwrights  themselves  the  opinion  is  unanimous  that  the  system 
of  entering  at  least  one-half  by  competition  ought  not  to  be  done  away. 
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The  effect  in  inducing  parents  to  keep  their  children  at  school  in  order  to 
fit  their  sons  for  examination  is  very  manifest,  and  the  justice  of  promotion 
by  personal  merit  is  felt  and  acknowledged  bv  all. 

For  the  first  three  years  all  the  apprentices  are  compelled  to  attend, 
while  those  in  the  fourth  year  may  volunteer  to  attend  with  others  if  they 
show  an  aptitude  for  study,  and  a disposition  to  profit  by  the  opportuni. 
ties  afforded  them.  The  fifth-year  apprentices  may  attend  after  the  hours 
of  labor.  So  long  as  admission  to  the  Central  School  of  Mathematics  and 
Naval  Construction  at  Portsmouth,  and  an  immediate  appointment  and 
regular  advancement  to  the  higher  offices  in  the  yard,  after  leaving  the 
latter  establishment,  stimulated  young  men  to  tho  acquisition  of  knowledge, 
the  attendance  for  the  fourth  year  was  numerous  and  regular.  But  tho 
abolition  of  the  School  of  Mathematics,  and  with  it  the  consequent  promo- 
tion of  its  graduates,  operated  very  unfavorably  both  on  attendance  and 
habits  of  private  study. 

In  1859  the  Admiralty  adopted  a supplementary  course  of  study  for 
such  apprentices  as  have  been  diligent  in  their  work,  exemplary  in  con- 
duct, and  made  satisfactory  progress  in  acquiring  n knowledge  of  their 
trade.  This  course,  extending  over  two  years  for  three  hours  a day,  em- 
braces Descriptive  Geometry,  Elementary  Mechanics,  and  Hydrostatics, 
Logarithms,  Calculations  of  displacement,  Stability  of  ships,  &c.,  Plano 
Trigonometry,  Differential  Calculus,  with  Analytical  Geometry,  Advanced 
Mechanics,  Hydrostatics,  and  Dynamics.  This  class  of  apprentices  per- 
form the  duty  ordinarily  devolved  on  mould  loft  apprentices,  under  the 
superintendence  of  the  draughtsmen  in  the  mould  loft.  Scholarships  of 
twenty  pounds  per  annum  arc  granted  to  such  members  of  the  class  as 
show  superior  ability,  attainments,  and  good  conduct 

In  the  year  1859  there  were  1,080  pupils  in  the  five  Dock-yard  Schools, 
viz. : 481  apprentices,  and  599  factory  boys,  the  latter  attending  mainly  in 
the  evening. 

The  Commissioners  pronounce  these  schools  valuable  institutions,  both 
to  the  state  and  to  the  individuals,  and  they  have  demonstrated,  according 
to  the  testimony  of  one  of  the  master  shipwrights,  that  the  educated  boy 
makes  the  superior  workman,  and  the  most  moral  and  temperate  man. 
They  recommend  that  a better  class  of  teachers  be  employed,  and  that 
their  pay  should  bo  increased  by  half  tho  amount  of  the  scholarship  ac- 
corded to  the  most  proficient  pupils  of  the  advanced  class,  and  that  the 
intellectual  part  of  the  examinations  for  promotion  should  be  conducted 
by  the  Civil  Service  Commissioners.  To  make  this  class  of  schools  what 
they  should  be,  much  must  be  done  to  improve  the  education  of  the  labor- 
ing classes,  outside  of  the  dock-yards. 

5.  Greenwich  ffotpital  School*. 

The  Greenwich  Hospital  School  for  200  pupils,  the  orphans  and  sons 
of  disabled  seamen,  and  known  as  the  Upper  School,  was  founded  in  1715. 
In  1805  the  Royal  Naval  Asylum  (founded  in  1798,)  consisting  of  800  boys 
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and  200  girls,  was  removed  to  Greenwich,  and  in  1821,  was  united  to 
the  former,  and  was  designated  the  Lower  School,  making  in  that  year 
(1821)  a total  of  1,000  children.  In  1828,  the  number  of  boys  in  the 
Lower  School  was  reduced  to  400,  and  the  Upper  to  000,  one-third  of  the 
latter  being  the  sons  of  commissioned  and  ward-room  officers.  In  1841, 
the  girls’  school  was  abolished,  leaving  400  in  the  Upper,  and  400  in  the 
Lower  School. 

The  schools  arc  supported  partly  by  the  income  of  a special  endowment 
(£130,000,)  and  partly  by  the  general  funds  of  the  Hospital.  The  total 
expenditure  for  the  two  schools  in  1869  was  £20,234,  for  an  average 
attendance  of  774  boys. 

Boys  are  admitted  to  the  Lower  School  solely  upon  the  claims  of  their 
fathers’  services.  Until  quite  recently  admissions  to  the  Upper  School 
were  by  patronage,  but  by  recent  regulations  all  exclusive  privileges  of 
nomination  have  been  discontinued,  and  all  claims  for  admission  into  the 
school  (the  distinction  of  Upper  and  Lower  School  having  been  done  away,) 
are  decided  by  a Committee  of  Selection,  according  to  a scale  laid  down. 
The  110  boys  found  to  be  best  in  the  last  examination  of  I860,  were  con- 
stituted the  Nautical  School,  admission  to  which  is  now  gained  by  com- 
petitive examination  among  the  other  boys  of  the  school.  The  instruction 
of  this  school  (for  a Nautical  School  bad  always  existed,  composed  of  the 
two  first  classes  of  the  Upper  School,)  is  confiucd  to  Mathematics  and  Nav- 
igation, and  qualifies  its  recipients  to  rise  in  their  profession  as  masters’ 
assistants  in  the  Koyal  Navy,  and  as  midshipmen  and  apprentices  in  the 
merchant  service.  A system  of  pupil  teachers,  selected  on  account  of  apti- 
tude for  teaching,  and  a willingness  to  adopt  the  profession  of  schoolmaster 
as  their  career  in  life,  has  been  recently  introduced. 

The  Commissioners  referred  to,  recommend  that  a Normal  School  for 
the  Navy  be  established  at  Greenwich,  similar  to  that  for  the  Army  at 
Chelsea,  that  the  present  pupil-teachers  who  arc  above  the  age  of  eighteen 
form  the  nucleus  of  this  school,  and  that  others  to  the  number  of  ten  ct 
first,  be  admitted  after  examination ; that  the  course  of  their  education  bo 
adapted  to  their  future  calling,  and  that  at  the  close  of  their  career  they 
% be  examined,  and  receive  a certificate  of  qualification.  These  teachers 

thus  educated  and  trained,  would  be  fitted  to  tako  charge  of  the  Naviga- 
tion Schools,  under  the  Board  of  Trade;  would  enter  the  Dock -yard 
Schools,  as  assistants  at  first,  and  they  would  be  appointed  to  masterships 
on  board  the  Training  Ships,  both  in  the  royal  and  commercial  ports. 

They  also  recommend  that  boys  from  the  second  class  in  the  Ship 
Schools  lie  selected  to  serve  as  pupil-teachers  under  the  schoolmasters,  and 
that  a small  allowance  be  made  them,  in  addition  to  their  pay,  if  they  pass 
a satisfactory  examination  at  the  end  of  the  year,  and  their  conduct  is 
reported  to  be  satisfactory,  and  at  the  end  of  three  years  they  be  admitted, 
if  found  competent,  to  the  Normal  School  at  Greenwich,  or  that  they  bo 
entered  for  continuous  service  as  assistant  schoolmasters,  with  rank  and 
pay  and  pension  of  first  class  petty  officers.  At  the  end  of  two  years 
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this  last  class  of  assistants,  if  found  competent,  will  be  admitted  the 
practising  school  at  Greenwich,  for  six  months  at  the  least,  during  which 
residence  they  will  devote  their  timo  to  the  art  of  teaching,  and  to  the 
study  of  Navigation,  Physical  Geography,  and  Natural  History.  On  the 
completion  of  their  training  tliey  will  go  out  as  Royal  Navy  Schoolmasters, 
and  will  be  divided  into  three  classes,  viz. : 8d  class,  who  sliall  have  the 
rank  and  pay  of  chief  petty  officers,  (continuous  service,)  and  shall  be  en- 
titled to  the  same  pension.  2d  class,  who  shall  rank  above  master-at-arms, 
and  shall  receive  tho  same  pay  and  pension.  1st  class,  shall  rank  with 
third  class  warrant  officers,  with  same  pay  and  pension,  and  after  long  and 
approved  service,  masters  of  this  class  shall  be  eligible  for  further  promo- 
tion to  rank  and  pay  of  second  and  first  class  warrant  officers.  School- 
masters in  each  of  these  classes  shall  be  entitled  to  £10  per  annum  in  addi- 
tion to  their  pay,  if  they  are  recommended  by  the  captain  and  chaplain, 
and  their  schools  arc  certified  to  be  in  an  efficient  state  when  examined. 


NAVIGATION  SenOOLS. 

In  1853  the  English  Government  constituted  the  Department  of  Science 
and  Art,  to  extend  a system  of  encouragement  to  local  institutions  of  Prac- 
tical Science,  similar  to  that  commenced  a few  years  before  in  the  Depart- 
ment of  Practical  Art,  the  two  Departments  being  united  in  the  course  of 
the  same  year,  and  the  united  Department  being  administered  at  first  by 
the  Board  of  Trade,  and  in  1856,  by  the  Education  Department.  To  this 
Department  of  Science  and  Art,  was  assigned  in  1853  tho  general  manage- 
ment of  a class  of  schools  which  had  been  instituted  or  aided  by  the  Mer- 
cantile Marine  Department  of  the  Board  of  Trade,  for  the  benefit  of  the 
navigation  interests  of  the  country.  Instruction  in  navigation  was  given  in 
the  seaports  by  private  teachers,  without  system,  and  to  a very  small  num- 
ber of  those  who  should  be  well  grounded  in  the  principles  of  the  art  before 
being  entrusted  with  the  responsibilities  of  command,  involving  the  lives 
and  property  of  others.  To  introduce  system,  to  give  permanent  employ- 
ment to  a larger  number  of  well-qualified  teachers  of  navigation,  to  elevate 
and  improve  the  attainments  and  qharacter  of  British  masters,  mates  and 
seamen,  and  indirectly  but  largely  increase  the  supply  for  the  Royal  Navy 
in  time  of  war,  the  Government  had  determined  to  encourage  local  effort 
in  establishing  Nautical  Schools.  With  this  view  the  Marine  Department 
of  the  Board  of  Trade  had  established  two  schools  prior  to  1853,  one  in 
London,  and  the  other  in  Liverpool ; and  an  arrangement  had  been  made 
with  the  Admiralty,  by  which  it  was  believed  five  or  six  pupil-teachers, 
who  had  completed  their  term  of  instruction  at  the  Royal  Naval  School  at 
Greenwich,  would  be  able  to  attend  the  scientific  courses  in  the  Metropol- 
itan Schools  of  Science  and  Art,  and  be  instructed  in  those  sciences  which 
would  better  fit  them  to  become  masters  of  schools  of  navigation  in  the 
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seaport  towns.  In  1864,  the  Trinity  House*  of  Hull  reorganized  its  old 
school  of  navigation,  after  the  plan  of  the  Royal  Naval  School  at  Green- 
wich, with  two  divisions,  the  lower  for  a class  of  boys  who  need  elementary 
instruction,  and  the  upper,  for  hoys  in  the  technical  studies  of  a seafaring 
life.  With  the  latter  was  opened  an  evening  school  for  adult  seamen. 
Similar  schools,  with  a junior  or  lower  division  to  revise  and  complete  the 
general  and  preparatory  studies,  and  a senior  or  upper  school  for  special 
scientific  and  practical  instruction  in  navigation  and  seamanship,  were 
established  at  Yarmouth,  Leith,  Glasgow,  Aberdeen,  Belfast,  Dublin, 
Waterford,  and  other  ports,  fifteen  in  all  up  to  1862,  giving  instruction  to 
over  3,000  persons,  and  all  of  them  enlisting  local  co-operation  and  indi- 
vidual payment  with  governmental  aid.  As  an  example  of  this  class  of 
schools  we  cite  a brief  description  of  one  of  the  earliest  established,  from 
n Report  of  the  Inspector,  Edward  Hughes,  one  of  the  masters  of  the 
Greenwich  Hospital  Schools. 

London  Navigation  School. 

71 it  London  Navigation  School  is  held  on  the  upper  floor  of  the  Sailors*  Home 
Institution,  situated  in  Well  Street,  London  Dock,  and  consists  of  two  separate 
apartments,  occupied  by  the  Upper  and  Lower  sections. 

The  upper  section  is  for  the  instruction  of  masters  and  mates  of  the  merchant 
service  in  the  following  subjects,  viz. : 

Sextant  Observing.  Chart  Drawing.  Geometry.  Algebra.  Trigonometry. 
The  Sailings.  Use  of  the  Nautical  Almanac  and  Mathematical  Tables.  Princi- 
ple and  Construction  of  Chronometers.  Methods  of  determining  the  Latitude 
and  Longitude.  Nautical  Surveying.  Compasses  and  Magnetism  of  Ships. 
Theory  of  Winds,  Tides,  and  Currents.  Methods  of  taking  and  recording 
Meteorological  Observations.  Principle  and  Construction  of  the  Steam  Engine 
as  applied  to  the  Paddle  Wheel  and  Screw  Propeller. 

The  Lower  section  is  for  the  education  of  seamen  and  apprentices.  The 
course  embraces  the  following  subjeeta: — 

Reading.  Writing.  Dictation  and  Letter  Writing.  Arithmetic.  Geogra- 
phy. The  Sailings.  Sextant  Observing.  Method  of  Keeping  Ships’  Books. 

The  hours  of  attendance  are  from  9 to  12  a.  m.,  2 to  4 p.  m.,  and  6 to  9 p.  m. 
on  the  first  five  days  of  the  working  week,  and  from  9 to  12  a.  m.  on  Saturdays. 

The  fees  are  six  shillings  per  week  for  masters  and  mates,  sixpence  for  sea- 
men, and  apprentices  arc  admitted  free. 

The  instruction  of  both  sections  is  conducted  by  teachers  who  have  been  edu- 
oated  and  trained  in  the  Greenwich  Hospital  Schools,  and  who  hold  certificates 
of  competency  for  teaching  Navigation  and  Nautical  Astronomy,  from  Mr.  Rid- 
dle, the  Head  Master  of  the  Nautical  School. 

As  regards  the  students  who  at  present  attend  the  school,  it  is  manifest  that 
the  masters  and  mates  taught  in  the  senior  section  come  for  the  express  purpose 
of  learning  to  solve  certain  problems  in  Navigation  and  Nautical  Astronomy, 
required  for  passing  the  examination  of  the  Local  Marine  Board,  and  they  are 
unwilling  to  devote  any  portion  of  their  time  to  the  other  subjects  that  enter 
into  the  course  of  instruction.  Those,  though  essential  to  the  education  of  every 
master  mariner,  are  unfortunately  not  at  present  required  of  a candidate  to  pass 
an  examination  which  proclaims  him  competent  to  take  command  of  a vessel. 

The  lower  section  is  composed  of  seamen  and  apprentices,  who  are  for  the 
most  part  employed  during  the  day  at  their  ships  in  the  docks,  and  have  acquired 

• The  Trinity  Board  of  Hull  wm  established  in  1537.  In  imitation  of  Trinity  nouse.  London, 
Incorporated  by  Henry  VIII  In  1516.  (hut  existing  long  before.)  for  the  promotion  of  commerce 
and  navigation,  licensing  pilots,  erecting  beacons  and  lighthouses.  Ac  Both  were  probably  in 
imitation  of  Charles  V who  established  at  Seville,  in  Spain,  at  the  Ca.«i  tie  Contralacton , lectures 
on  navigation,  and  an  examination  of  persons  to  act  on  pilots  and  mariner* 
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the  rudiments  of  no  English  education  before  entering  the  school.  They  attend 
during  their  short  stay  in  port  from  6 to  9 in  the  evenings,  and  their  chief  object 
seems  to  be  to  acquire  a knowledge  of  the  sailings  and  the  methods  of  keeping 
the  books  of  a ship. 

Both  sections  are  taught  the  use  of  nautical  instruments,  and  for  this  important 
purpose  the  Board  of  Trade  has  grunted  u liberal  supply  of  requisites  to  curry 
out  an  e IB  cion  t system  of  instruction,  os  w ill  be  seen  by  the  list  up|>endcd  to  thu 
Report. 

Tuosc  students  who  are  sufficiently  educated  arc  accustomed  to  work  out  their 
own  observations.  None  of  them  have  been  allowed  to  leave  the  school  without 
receiving  as  great  an  amount  as  was  possible  of  general  information,  in  addition 
to  the  special  instruction  in  the  subjects  for  which  they  attended.  Lecture* 
have  been  delivered  in  the  evenings  upon  the  Steam  Engine,  Electricity,  and 
Magnetism,  with  other  branches  of  Natural  Philosophy;  and  the  Physical  Geog- 
raphy of  the  Ocean  has  received  particular  attention. 

The  following  statistics  arc  given  in  the  Report  of  Capt  Ry  ier,  of  the 
Royal  Navy,  in  1858. 

The  officers  of  the  committee  of  management  are : — 

Chairman,  Admiral  Sir  H.  Hope. 

Secretary,  Captain  George  Pierce,  R.  N. 

Head-Master,  John  Bowing,  1 certificate. 

The  total  number  receiving  instruction  in  navigation  in  or  through  the  agency 
of  the  school  during  1858  has  been  149,  showing  a total  increase  of  25  since  last 
year.  The  total  fees  have  been  46/.  15#.  6d. 

The  entire  number  of  adults  and  boys  who  have  at  any  time  paid  fees  during 
the  year  are,  masters,  3;  chief  mates,  17;  only  mates,  2;  second  mates,  37; 
seamen,  62;  apprentices,  28;  total  number  of  students,  149. 

The  following  is  the  rate  of  fees  paid  by  adults  and  boys  per  week: — In  the 
day  classes — Masters  studying  for  extra  certificates,  6#. ; chief  mates  studying 
for  master,  «#. ; only  mates  studying  for  chief  mates,  6#. ; second  mates  study- 
ing for  chief  mates,  6#. ; seamen  studying  for  only  mates,  6#. ; for  second  mates, 
6 n.\  apprentices  studying  navigation,  6#. ; those  not  studying  navigation,  1#.; 
seamen  not  studying  navigation,  1«. ; boys  learning  navigation,  G<L ; boys  not 
learning  navigation,  6 d.  In  the  evening  classes — Adults  learning  navigation, 
3*. ; not  learning  navigation,  1#.  ; boys  learuiug  navigation,  3#. ; not  learning 
navigition,  6 d. 

Too  average  attendance  at  the  classes  has  been: — 

Day  classes,  . . . morning,  7 ; afternoon,  6. 

Evening  classes, 6. 

Grand  total  of  lees,  46/.  15#.  6 d. 

The  amount  of  aid  afforded  to  the  school  by  the  Department  has  been  43/. 
16#.  4</.,  which  sum  includes  the  payments  for  the  master’s  certificate  and  other 
allowances,  the  paymeuts  to  pupil-teacher,  the  cost  of  medals,  Ac. 

School  Ships. 

There  is  another  class  of  nautical  schools  for  destitute  and  endangered 
boys,  which  are  aided  by  the  government  through  the  Ragged  School  So- 
ciety, and  arc  kept  on  board  of  ships,  the  practical  seamanship  of  which 
might  advantageously  be  incorporated  into  the  navigation  schools.  The 
expense  of  these  ships  per  day  is  thus  given  by  Capt  Ryder,  in  his  Report 
on  Navigation  Schools  in  1858. 

I have  collected  some  statistics  showing  the  expense  of  school  ships.  The 
Akbar,  a frigate  at  Liverpool,  is  a reformatory,  and  has  about  a 100  boys.  The 
Venus,  also  a frigate,  is  in  charge  of  the  Marine  Society,  aud  anchored  near 
Woolwich;  she  is  a school  ship  for  destitute  lads,  and  has  about  140  boys.  In 
the  Akbar,  supported  partly  by  local  contributions  and  partly  by  the  Govern- 
ment grant  of  one  shilling  a day  for  each  boy,  the  expense  of  the  establish- 
ment is  probably  reduced  to  as  low  a scale  as  possible.  The  Marine  Society  is  a 
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corporation  which  can  afford  to  be  more  liberal  in  it?  arrangements.  The  Akbar 
was  lilted  out  at  an  expense  of  1,800/.  but  about  1,000/.  is  considered  to  be 
aufficicut  for  a tit  out,  if  the  hull  is  in  good  repair.  The  Marine  Society’s  ships 
are  always  titled  out  by  the  Admiralty  without  charge.  The  Akbar  costs  about 
26o/.  a year  lor  repairs,  Ac. 

Estimate  of  Annual  Expense  per  Boy,  deduced  from  Report. 

Akbar.  Venus. 


£ s. 

£ «. 

Food, 

£10  0 

. £13  10 

Clothes, 

4 0 . 

. . 6 0 

Management,  Ac. 

. . 10  0 

. 10  10 

24  0 

30  0 

Outline  of  Aims  and  Management  of  Navigation  Schools. 

In  1858,  Captain  Alfred  P.  Ryder,  of  the  Royal  Navy,  was  appointed  to 
inspect  the  Navigation  Schools  connected  with  the  Department  of  Science 
and  Art,  and  report  on  their  condition  and  future  management.  Tho 
statements  and  suggestions  of  this  report  harmonize  so  fully  with  the  con- 
clusions which  we  have  reached  respecting  the  need  and  mode  of  estab- 
lishing and  managing  this  class  of  schooU  in  our  own  country,  that  wc 
can  not  better  express  our  own  views  than  by  making  liberal  extracts. 

The  Government  is  very  anxious  to  raise  the  lone  of  the  Commercial  Marine 
for  the  following  reasons : — 

(a.)  Because  the  Commercial  Marine  supplies  even  in  time  of  peace  a consid- 
erable number  of  men  to  the  Royal  Navy,  and  because  in  time  of  war  w c should 
have  to  rely  upon  it  almost  entirely  to  enable  us  to  mun  our  ships  when  our 
reserves  were  exhausted,  which  would  soon  be  the  case  in  a naval  war. 

(6.)  Because  on  the  efficiency  of  our  commercial  marine  depends  to  a great 
extent  our  position  as  a commercial  country,  and  on  our  position  us  the  greatest 
commercial  country  rests  our  supremacy  among  Kuropeau  nations. 

(r.)  Because  to  the  commercial  marine  is  entrusted  every  year  an  immense 
amount  of  valuable  property.  Want  of  skill,  intelligence,  and  readiness  of 
resource  largely  increases  the  yearly  loss  of  this  property. 

(d.)  Because  to  the  commercial  marine  every  year  are  entrusted  the  lives  of  a 
large  and  increasing  number  of  Her  Majesty’s  subjects.  Want  of  skill,  intelli- 
gence, and  readiness  of  resource  largely  increase  the  yearly  loss  of  life  at  sea. 

(«.)  Because  the  commercial  mariitc  consists  of  more  than  200,000  persons, 
and  is,  therefore,  an  important  portion  of  the  nation,  considering  it  numerically. 

(/.)  Because  the  commercial  marine  represents  England,  its  religion,  laws, 
customs,  and  habits,  in  every  foreign  country,  and  it  is  desirable  that  our  repre- 
sentatives should  cease  to  exhibit  (as  is  now  frequently  the  case,)  the  worst  side 
of  the  national  character.  Large  numbers  of  the  sailors  in  our  commercial 
marine  nrc  at  present  neither  good  men  nor  good  sailors,  but  are  disorderly, 
addicted  to  drink,  inefficient  at  sea  and  all  but  useless  in  harbor.  Many  of  them 
who  reach  the  rank  of  mate  and  master  compare  disadvantageous!}*  in  general 
knowledge  with  the  mates  and  masters  of  foreign  vessels.  There  are  of  course 
numerous  brilliant  exceptions.  They  nrc  to  be  found  chiefly  in  the  service  of 
the  large  ship-owners.  In  knowledge  of  seamanship  English  masters  and  mates 
need  not  fear  a comparison  with  those  of  any  other  nation. 

The  Government,  anxious  to  raise  the  tone  of  the  Commercial  Marine,  has 
endeavored  to  purify  the  stream  at  its  source,  by  the  creation  or  support  of 
Navigation  Schools,  in  order  that  as  soon  as  possible,  by  the  introduction  of  well 
educated  lads,  its  character  may  be  elevated  and  improved.  The  Navigation 
Schools  referred  to  are  supported  bv  fees,  by  local  subscriptions,  ami  by  aid 
from  the  Department  of  Scieuce  and  Art.  Their  object  is  to  offer  insti  uctiou  in 
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the  scientific  branches  of  an  Education  specially  adapted  to  the  Nautical  Pro- 
fession. 

In  commencing  nti  investigation  into  the  present  position  and  prospects  of  the 
Navigation  schools,  it  is  evidently  advisable  to  ascertain  the  number  of  vacan- 
cies that  occur  annually  in  the  commercial  marine;  these  vacancies  arc  occa- 
sioned by  death,  desertion,  and  change  of  profession.  It  is  much  to  be  desired 
that  these  vacancies  should  all  be  filled  by  well  educated  English,  Scotch,  and 
Irish  lads,  for  in  lime  of  war  we  could  only  recruit  from  the  Commercial  Marine 
those  sailors  who  are  British  subjects.* 

CapL  Ryder  estimates  the  number  of  lads  required  to  supply  the  annual 
vacancies  by  death  in  tile  British  Commercial  Marine  at  over  5,000,  and 
by  desertion  and  change  of  profession,  by  at  least  1,000  more,  or  a total  of 
over  8,000 ; and  that  schools  for  seamen  and  officers  should  be  sufficient  to 
give  an  annual  supply  of  at  least  that  number,  and  so  accommodate  18,000 
students.  According  to  the  Report  of  the  Registrar  General  of  Seamen, 
there  were  bound  and  registered  at  the  several  ports  of  the  United  King- 
dom, in  the  year  1850,  7,410  apprentices.  The  176,387  men  (not  inclu- 
ding masters,)  employed  in  the  Home  and  Foreign  Trade,  were  classified 
as  follows:  21,204  mates,  13,232  petty  officers,  83,682  seamen,  23,974 
apprentices  and  boys,  12,040  other  persons,  1,612  engineers,  4,896  firemen. 
Of  this  number  14,375  were  foreigners,  and  7,712  lascars.  During  the 
year  1856,  examinations  were  passed  for  extra  masters,  22;  for  ordinary 
masters,  1,223;  for  first  mates,  689;  for  only  mates,  12,223;  for  second 
mates,  940 — a total  of  4,097.  Capt  Ryder  calculates  that  the  total  num- 
ber required  every  year  to  fill  up  tho  vacancies  and  meet  the  demands  of 
an  expanding  commerce  as  follows : 

Of  those  who  leave  the  service, 6,690 

Of  those  who  are  drowned, 1,300 

Of  those  who  dio  of  disease, 2,660 

The  average  annual  increase  by  expansion  of  commerce,  3,365 

Total  supply  required,  ....  14,015 

Capt.  Ryder  remarks  that  tho  system  of  nautical  education  should  bo 
broad  enough  and  attractive  enough  to  bring  in  all  tho  boys  of  all  classes 
who  wish  to  go  to  sea,  or  may  be  required  to  meet  the  demands  of  tho 
national  and  commercial  marine.  Tho  education  given  should  mako  ath- 
letic, intelligent,  handy  seamen,  and  impart  such  an  amount  of  scientific 
knowledge  of  navigation  and  seamanship  as  will  qualify  a due  proportion 
for  a lower  grade  of  officers. 

The  first  point  to  be  aimed  at  would  apparently  be  tho  establishment  of  an 
adequate  number  of  schools,  so  as  to  offer  scientific  instruction  on  the  lowest 
terms  to  a sufficient  number  of  boys,  to  supply  the  demand  for  educated  young 
men  to  fill  the  vacancies  in  the  ranks  of  masters  and  mates.  Their  knowlcdgo 
of  seamanship  must  of  course  be  gained  before  the  mast. 

A commercial  navy,  fed  by  a supply  of  lads  that  had  for  three  years  attended 


* Aecnr-ling  to  tho  Rqtistrir  General's  Report  for  1868,  there  sere  13.200  Forelf-Deni  serelwriu 
the  Mercantile  Marine  in  1854,  unlives  of  the  following  rountriee: — Ainerirnn-,  (U.  8.,}  8,888; 
Austrians.  632:  Belgians,  198,  Punw,  428;  Germane,  319;  Grreks,  70;  Hollander-,  1,1 8 ) ; 
Italians.  110;  Norwegians,  670:  Portuguese,  081;  Russians.  44;  Prussians,  503;  Spaniards, 
388;  Swedes,  1 ,j  12 ; French,  479;  Venous,  vis.,  South  Americans,  Chinese,  Ac.,  Ac  , 2,499: 
total,  13^00 
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the  classes  at  a Navigation  school  would  challenge  comparison  for  genera! 
knowledge  and  information  with  any  profession  in  England,  and  would  soon 
cease  to  be  the  last  resort  of  those  idle,  troublesome  fellows,  expelled  from  the 
agricultural  class  and  the  various  trades,  who  arc  too  old,  too  ignorant,  or  too 
profligate  ever  to  make  even  indifferent  sailors. 

Having  stated  what  appears  to  me  to  be  the  ground  that  may  be  beneficially 
covered  by  a network  of  navigation  schools,  l will  proceed  to  state  what,  in  my 
opinion,  are  the  means  by  which  a Navigation  School  may  be  rendered  most 
attractive  and  efficient. 

I.  A Navigation  School  assisted  hy  the  Government  should  offer  sound  Instruc- 
tion cjtceially  adapted  to  the  Nautical  Profession. 

Although  at  first  sight  the  number  of  subjects  named  hereafter  may  appear 
iarge,  and  the  education  of  too  nigh  an  order,  these  objections  will  vanish  when 
it  is  remembered  that  lads  are  not  acceptable  on  board  merchant  ships  until  they 
are  L'»  irt,  because  they  are  of  little  use,  and  give  trouble;  and  yet,  as  has  been 
already  stated,  if  not  attracted  to  the  Navigation  schools  at  the  age  of  12-1  It, 
and  induced  to  remain  in  attendance  on  the  classes  until  they  ore  15-10,  they 
will  be  drawn  into  some  other  profession. 

The  course  of  instruction  which  is  adopted  must  necessarily  therefore  be  suffi- 
ciently comprehensive  to  extend  over  three  years,  and  at  the  same  time  continue 
to  the  last  to  be  special!)  adapted  to  conduce  towards  the  boy’s  success  in  hia 
profession. 

The  subjects  which  appear  to  be  suitable  for  boys  destined  for  the  nautical 
profession  and  retained  under  instruction  from  12- Hi  to  15-16  are  aa follows: — 

*(1.)  Reading  and  writing  from  dictation. 

* (2.)  First  four  rules  of  arithmetic. 

* (3.)  Grammar. 

(1.)  A complete  course  of  arithmetic. 

(5.)  Algebra  to  quadratics,  with  application. 

(0.)  Geometry,  Hooks  of  Euclid,  1.  II.  III.,  and  a few  propositions  in  Book  IV. 

(7.)  Trigouometry,  plane  and  spherical. 

(8.)  Navigation. 

(9.)  Nautical  astronomy,  including  lunar  double  alt.  and  Sumner’s  method. 

(10.)  Practical  use  of  the  instruments  used  at  sea. 

(12.)  (ieograpl'y,  [ csl>oc“Ily  a9  r‘‘6arAi  Produc*3.  dim.tfs,  4c. 

(18.)  Chart  draw  ing ; surveying. 

(1-1.)  Free-hand  drawing. 

• (15.)  History,  particularly  Scripture  History  and  English  History. 

*(16.)  Letter  wrltiug;  book-keeping. 

(17.)  Mechanics  and  steam-engine. 

(18.)  Magnetism  and  electricity  in  relation  to  ships. 

(10.)  Laws  of  storms  and  tides. 

(20.)  Knowledge  of  the  code  of  signals. 

(21.)  Mercantile  laws  and  usages,  as  far  as  is  necessary  for  the  master  of  a 
merchant  ship. 

(22.)  Gymnastics. 

The  above  subjects  aro  taught  in  the  Navigation  School  at  Hull. 

II.  A Navigation  School  should  provide  a good  supply  of  apparatus , viz.,  in- 
struments, books,  maps , slates,  dee.  without  any  charge  to  the  pupils. 

In  Ireland,  where  a class  of  Navigation  Schools  has  been  established  as  part 
of  the  system  of  National  Education,  a very  liberal  supply  of  sextants,  books, 
maps,  &'c.,  is  given  to  each  school  by  the  Board  of  Education. 

III.  A Navigation  School  aided  by  Government  should  offer  valuable  prize*  in 
the  shape  of  exhibitions,  instruments,  books,  ike. 

The  great  difficulty  we  have  to  contend  with  is  the  reluctance  on  the  part  of 
some  parents,  the  inability  on  the  part  of  others,  to  maintain  their  children 
during  the  three  years*  course. 


• The  boys  are  expected  to  be  proficient  tn  those  subjects  before  entry,  and  they  noed  only  be 
taken  up  in  the  way  of  rerlew. 
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Exhibitions  and  prize-acheraes  should  therefore  be  established  on  the  most 
liberal  footing. 

Prizes  had  been  awarded  by  the  Department  in  only  two  or  three  instances 
before  my  tour  of  visits. 

(a.)  I beg  to  suggest  that  prize * be  awarded,  when  deserved,  at  all  die  schools 
every  half  year. 

The  prizes  to  consist  of  sextants,  watches,  instruments,  books,  Ac.  The  future 
prizes  to  be  placed  at  the  commencement  of  the  half-year  under  the  charge  of 
the  local  committee,  to  be  exposed  in  the  schoolroom  in  a case  with  a glass  lid 
or  cover.  (The  half-yearly  value  of  the  prizes  to  be  about  15/.^;  the  prizes  to 
be  fairly  and  openly  competed  for. 

A very  limited  number  of  sextants  should  be  given  away,  not  more  than  one 
each  half-year  among  all  the  schools.  The  prizes  not  to  be  awarded  except  on 
the  most  satisfactory  proof  of  the  lad’s  sulficieut  proficiency. 

(6.)  1 beg  to  suggest  that  exhibition*  be  established  on  the  following  scale, 
viz.,  at  the  rate  of  twelve  for  a school  giving  instruction  to  HR)  boys,  or  one  to 
every  eight  hoys,  aud  be  awarded  at  all  the  schools  every  half-year. 

The  boys  after  the  examination  to  be  divided  in  the  following  manner: — 

The  First  Division  to  cousisl  of  all  the  boys  who  had  attended  the  Classes  for 
a period  under  6 months. 

The  Second  Division  to  consist  of  all  the  boys  who  had  attcuded  the  Classes 
for  6,  and  under  12  months. 

The  Third  Division  to  cousist  of  all  the  boys  who  had  attended  the  Classes  for 
12,  and  under  18  months. 

The  Fourth  Division  to  consist  of  all  the  boys  who  hud  attended  the  Classes 
for  18,  and  under  24  mouths. 

The  Fifth  Division  to  cousist  of  all  the  boys  who  had  attended  the  Classes  for 
24,  and  under  30  months. 

The  Sixth  Division  to  consist  of  all  the  boys  who  had  attended  the  Classes  for 
30,  and  uuder  36  mouths. 

Exhibitions  at  the  rate  of  one  in  eight  boys  to  be  given  to  the  most  successful 
boys  in  each  group. 

The  exhibitions  for  the  1st  and  2nd  Divisions  to  consist  of  remission  of  fee 
and  a donation  of  6t£  a week  for  ensuing  half-year. 

The  exhibitions  for  the  3rd  and  4th  Divisions  to  consist  of  remission  of  fee, 
and  a donation  of  Is.  a week  for  ensuing  half-year. 

The  exhibitions  for  the  5th  and  6th  Divisions  to  cousist  of  remission  of  fee, 
and  a donation  of  2*.  a week  for  ensuing  half-year. 

This  part  of  my  proposal  is  elastic,  the  value  of  the  exhibitions  can  be  increased 
if  the  principle  is  approved  of,  and  the  number  may  be  extended  even  to  offering 
an  exhibition  to  every  boy  attaining  a certain  degree  of  proficiency  in  the  studies 
of  the  school. 

The  chief  merits  of  this  plan  are  (1,)  that  as  all  the  exhibitions  are  thrown 
open  for  competition  every  half-year,  the  spirit  of  emulation  is  constantly  kept 
alive;  it  is  notorious  that  the  attainment  of  an  exhibition  or  scholarship  which 
will  be  held  throughout  a student’s  career  is  often  the  prelude  to  idleness.  (2.) 
That  exhibitions  are  placed  within  the  reach  of  the  youngest  boys. 

The  examination  to  decide  on  the  exhibitions  and  prizes  should  take  place  at 
the  end  of  the  half-year.  The  questions  to  be  sent  from  the  Department,  and 
the  answers  to  be  sealed  up  in  the  presence  of  the  boys,  and  sent  to  the  Depart- 
ment on  the  evening  of  the  examination  day.  The  prizes  and  exhibitions  should 
be  awarded  at  the  commencement  of  the  next  half-year.  As  the  examination 
should  not,  if  possible,  extend  over  more  than  one  day,  the  Department  might 
make  a selection  from  among  the  subjects  taught.  As  the  inspector  can  not  be 
present,  one  or  more  of  the  local  committee  should  remain  in  the  school  during 
each  examination. 

The  result  of  each  examination  should  be  allowed  to  be  published  in  the  local 
papers;  competition  will  thou  be  created  among  the  various  schools  at  the  sea- 
port, who  will  view  wjth  great  interest  the  position  of  their  boys  on  the  examin- 
ation list. 

CapL  Ryder  suggests  (1.)  that  each  boy  who  holds  an  exhibition  or 
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gains  prizes,  have  the  fact  engrossed  on  a vellum  certificate , and  receive  a 
medal  or  badge . (2.)  That  all  graduates  of  the  school  who  bring  a good 

character  from  their  captain  or  shipowner,  for  one  year  after  leaving  the 
school,  receive  one  pound  from  the  funds  of  the  school.  (3.)  That  ship* 
owners  and  the  Admiralty  be  induced  to  look  first  to  the  Navigation 
schools  for  their  apprentices,  and  that  they  open  to  competition  among  the 
prize  boys  of  the  schools,  any  choice  places  in  their  gift.  (4.)  That  offi- 
cers and  masters  of  ships,  and  public  men  interested  in  nautical  matters 
be  invited  to  visit  the  schools. 

IV.  A Navigation  School  should  provide  an  ample  Educational  Staff,  whose 
income  should  he  sufficient,  and  a certain  portion  of  it  fixed , and  whose  energies 
should  be  mainly  directed  to  the  Education  of  the  Boys. 

The  educational  stall',  as  a general  rule,  is  very  insufficient,  owing  to  a school 
for  adults  having  been  generally  established  in  connexion  with  the  school  for 
boys.*  This  course  was  adopted  chietiy  lor  economical  reasons,  it  being  intended 
that  the  large  lees  from  the  adult  class  should  pay  the  greater  proportion  of  the 
expeuse  of  the  school ; but  it  has  resulted  in  the  boys’  school  being  most  seriously 
injured,  as  follows,  without  any  compensating  advantages. 

The  boys  who  pay  fees,  from  tk/.  to  Is.  a week,  are  constantly  and  unavoida- 
bly neglected  by  the  head  master,  whose  interest  it  is  to  attend  to  the  adults  who 
pay  from  5*.  to  7s.  a week;  and  even  if  superior  to  that  motive,  the  head  master 
cau  not  leave  the  adults  for  more  than  a few  minutes  at  a time,  because,  and 
not  unnaturally,  they  insist  on  his  remaining  with  them. 

A peculiarity  in  the  mode  of  paying  masters  of  Navigation  Schools  is  in 
increasing  his  compensation  from  all  other  sources  by  the  i ayment  by  the 
Department  of  an  amount  represented  by  the  certificate  he  may  hold  of  his 
success  in  passing  examination  in  certain  group  of  subjects.  The  scheme 


is  os  follows : 

Group  I.  Mathematics  necessary  to  the  study  of  navigation,  . £5 

Group  II.  General  navigation  and  nautical  astronomy,  . . .15 

Group  III.  Adjustment  and  skillful  handling  of  instruments,  . 5 

Group  IV.  Physical  geography, 10 

Group  V.  Physics,  mechanics,  marine  steam  engine,  ...  10 

Group  Vf.  Chemistry, 5 

Group  VII.  Natural  history, 5 

Group  VIII.  Chart,  freehand,  and  mechanical  drawing,  ...  5 


£50 

This  group  payment  is  a well  devised  scheme  to  induce  masters  to  im- 
prove themselves,  and  is  applicable  to  teachers  of  every  grade,  and  if  rightly 
applied,  will  operate  as  a constant  stimulus  to  professional  improvement 
But  in  the  case  of  this  class  of  schools,  where  there  are  pupils  on  a varying 
scale  of  direct  payment  to  the  teacher,  the  teacher  will  be  tempted  to  givo 
his  particular  attention  to  the  pupils  who  pay  best  This  can  be  counter- 
acted by  making  the  masters’  payment  depend  on  the  proficiency  of  the 
scholars. 

To  obtain  and  keep  the  services  of  the  zealous,  intelligent,  and  very  superior 
men  who  alone  are  fit  to  take  charge  of  navigation  schools,  1 believe  a super- 
annuation allowance  would  be  at  the  same  time  the  greatest  and  most  economi- 
cal inducement. 

I beg  to  suggest  that  at  60  years  of  age  a navigation  master  be  allowed  to 
• The  school  at  Mull  U the  only  navigation  school  al  which  no  adults  ar»  received- 
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retire  with  hia  group  money  as  an  allowance.  This  would  be  a great  inducement 
to  remain  iu  connection  with  the  Department,  and  to  pass  in  as  many  groups 
as  possible. 

The  ‘direct  inducement  which  I propose  to  give  to  the  educational  staff  to 
bring  their  schools  up  to  the  highest  state  of  efficiency  is  a payment  in  money, 
and  I have  been  induced  to  propose  this  from  the  sense  of  the  paramount  advan- 
tage derived  in  any  undertaking  from  making  it  the  direct  pecuniary  interest  of 
agents  to  act  up  to  their  instructions. 

I propose  that  every  head  master,  every  assistant  master  and  every  pupil- 
teacher  employed  in  teaching  the  boys  shall  receive  a sum  of  money  in  addition 
to  his  fixed  salary  and  his  group  money  to  depend  on  and  vary  with  the  success 
of  the  school  at  the  half-yearly  examinations.  The  mode  \n  • hich  I propose  to 
estimate  the  amount  of  this  payment  will  be  detailed  further  on,  when  1 speak 
of  inspections. 

It  consists  of  a sliding  scale  of  payment,  so  contrived  that  it  is  the  direct 
pecuniary  interest  of  the  head  master  to  bring  all  his  boys  up  to  the  highest 
state  of  proficiency,  and  also  the  direct  pecuniary  interest  of  all  the  educational 
staff  to  refrain  fronulbrcing  on  the  clever  hoys,  if  by  so  doing  they  neglect  the 
duller  boys,  and  also  to  refrain  from  drawing  the  boys  into  the  tipper  and  more 
showy  subjects  to  the  neglect  of  the  lower,  more  elementary,  but  more  impor- 
tant subjects,  errors  commonly  and  but  too  justly  ascribed  to  schoolmasters  in 
their  endeavors  to  give  to  their  schools  the  apiiearance  of  high  efficiency. 

I am  aware  that  the  sliding  scale  of  paymeut  which  1 propose  has  the  demerit 
of  novelty. 

The  Committee  of  Council,  fully  alive  to  the  advantage  of  a sliding  scale,  have 
provided  that,  in  the  primary  schools,  the  master's  pay  shall  depend  on  stud  vary 
with  the  school  pence  and  the  capitation  grant  (a  grant  which  is  made  to  depend 
upon  the  attendance  of  t!ie  children,)  iu  the  art  schools  it  Is  made  to  depend  on 
un>i  vary  with  the  number  of  prizes  won  by  the  students. 

The  disadvantage  of  the  former  plan  is  that  the  sliding  scale,  being  made  to 
depend  upou  mere  numerical  attendance,  both  particular  proficiency  und  general 
proficiency  arc  ignored. 

The  disadvantage  of  the  latter  is  that  it  is  made  the  master's  direct  pecuniary 
interest  to  force  on  the  clever  boys  to  the  neglect  of  the  dull  boys,  while  general 
proficiency  and  numerical  attendance  are  ignored. 

There  are  doubtless  good  reasons  why  these  very  different  plans  should  have 
been  adopted  in  primary  and  art  schools. 

In  the  scheme  of  varying  payment  which  I propose  for  navigation  schools, 
both  the  general  proficiency  of  the  school  and  the  numerical  attendance  of  the 
scholars  are  made  tin?  measures  of  the  masters' emoluments,  while  the  proficiency 
of  individual  boys  is  fostered  by  prizes  and  exhibitions. 

' V.  The  Matter*  of  Nariqatitm  School*  ahon/d  display  qreat  intelligence  and 
aptitude  for  teaching,  should  he  intimately  acquainted  icith  the  beat  method*  of  in - 
at  ruction,  and  he  zealous  in  the  performance  of  their  duties. 

As  a general  rule  I have  found  the  masters  intelligent  and  apt  to  teach.  The 
majority  of  them  have  enjoyed  the  privilege  of  an  education  at  Greenwich  under 
Mr.  Riddle. 

It  is  important  that  the  masters  should  he  drawn  from  some  normal  school ; 
Greenwich  school  appears  admirably  adapted  for  such  purpose.  To  draw  a 
large  supply  of  masters  from  that  school,  and  retain  their  services,  the  position 
of  the  masters  in  a pecuniary  point  of  view  must  in  ray  opinion  be  improved. 
But  if  this  is  done  an  engagement  should  be  entered  into  to  remain  as  a naviga- 
tion schoolmaster  for  a certain  time,  und  after  that,  not  to  leave  without  at  least 
two  months*  warning. 

The  position  of  assistants  should  be  open  to  all  persons  whose  creden- 
tials previously  received,  as  to  good  character,  proficiency  in  all  the  sub- 
jects taught  in  this  class  of  schools,  and  required  for  the  place,  arc  satis- 
factory. The  examination  should  be  public,  and  the  results  published. 
The  vacancies  among  the  head  masters  should  bo  open  to  competition 
among  the  assistant  masters. 
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YII.  The  Navigation  School*  should  be  judiciously  situated,  have  large  airy 
room* , a good  playground,  gymnastic  poles,  and  a lending  library. 

Exorcise  at  gymnastics  is  most  beneficial  to  the  boys*  health,  and  confirms 
them  in  their  choice  of  the  naval  profession.  The  lads  when  they  go  to  sea  are 
much  more  useful  aloft  if  they  have  acquired  the  agility  and  daring  which  can 
alone  be  gained  by  gymnastic  exercises. 

One  of  the  causes  of  the  rapid  deterioration  in  the  physique  of  our  sailors  fa 
the  diminution  of  work  aloft  consequent  on  the  introduction  of  steam. 

VIII.  The  Fee * in  a Navigation  School  should  be  carefully  adjusted. 

A carefully  adjusted  scheme  of  fees  from  \d.  to  1*.  per  week  will  not  exclude 
by  their  amount  uny  poor  boys  whom  we  might  wish  to  admit,  or  to  repel  by 
their  insigniticaucC  those  parents  who  would  attach  no  value  to  that  which  cost 
them  little. 

The  larger  portion  of  the  fees,  after  deducting  a certain  fixed  sum,  or  a cer- 
tain definite  proportion  of  them  for  local  expenses,  will  stand  in  the  school  ac- 
counts to  the  credit  of  the  local  committee,  and  will  be  expended  from  time  to 
time,  with  the  consent  of  the  Department,  in  paying  tin;  masters'  suluries,  the 
boys'  exhibition  money,  kc. 

In  some  seaports,  where  there  fa  a pertinacious  disinclination  on  the  part  of 
the  parents  of  the  boys  to  their  going  to  sea,  1 have  suggested  to  the  committee 
the  undertaking  to  return  all  or  a portion  of  the  school  fees  of  any  boy  who  has 
passed  above  u certain  mark,  on  proof  being  received  that  the  boy  has  sailed. 
This  would  in  many  cutes  act  both  on  purcut  and  child  us  a great  inducement  to 
the  boy  to  go  to  sea. 

IX.  Navigation  Schools  should  be  periodically  inspected  and  reported  on. 

Inspection  to  be  really  valuable  should  be  thorough.  Now  the  subjects  in 
which  it  fa  proposed  that  the  boys  shall  be  taught  at  the  Navigation  School  are 
very  numerous,  and  none  of  them  should,  if  possible,  be  allowed  to  esenpe  the 
notice  of  the  inspector  and  the  test  of  examination. 

I propose  that  there  shall  be  two  examinations  every  half-year,  (1)  the  general 
examination,  to  measure  the  progress  and  proficiency  of  the  navigation  classes, 
and  the  payment  to  be  mude  to  the  educational  staff;  (2)  the  special  competitive 
examination  for  prizes  and  exhibitions.  The  first  will  be  held  in  the  course  of 
the  half-year,  in  the  presence  of  the  inspector  and  master,  the  answers,  however, 
to  be  looked  over  and  valued  in  London.  The  seeond  w ill  be  held  at  the  close 
of  the  half-year,  in  the  presence  of  the  master  and  of  one  or  more  of  the  local 
committee.  It  will  be  entirely  a w ritten  examination,  the  questions  to  be  sent 
from  the  Department.  To  prevent  any  suspicion  of  unfair  treatment,  the  exam- 
ination hooks  should,  after  each  examination,  be  sealed  up  at  the  close  of  the 
day,  in  the  presence  of  the  boys,  and  sent  to  Loudon.  The  prizes  and  prize 
studentships  will  be  awarded  when  the  school  meets  again,  at  the  commence- 
ment of  the  next  half-year.  The  answers  will  be  valued  in  London,  by  a person 
appointed  for  that  specia*  purpose.  The  practice  I have  adopted  is  to  give  full 
numbers  for  an  accurate  answer,  half  numbers  for  uu  answer  which,  though  in- 
accurate, shows  intelligence. 

The  inspector  who  conducts  the  general  examination  should  have  with  him 
various  pajMTs  of  questions  of  equal  value  on  each  subject,  so  as  to  dintiitfah  the 
possibility  of  information  as  to  the  questions  set  at  the  examination  being  com- 
municated from  one  school  to  the  other.  The  masters  have  a direct  pecuniary 
interest  in  preventing  uny  information  being  sent  to  the  other  schools. 

I suggest  that  the  gciicrnl  examination,  to  ascertain  the  amount  of  examina- 
tion money,  be  conducted  in  the  following  manner : 

The  school  to  be  arranged  previous  to  the  arrival  of  the  inspector,  in  five 
classes,  each  class  separated  from  the  other  as  far  as  the  arrangements  of  the 
school  will  admit,  and  the  five  classes  to  be  so  composed  as  to  be  about  equal, 
both  iu  average  and  collective  intelligence.  No  difficulty  fa  experienced  by  the 
masters  in  doing  this. 

The  number  won  by  the  boys  in  a class  in  a particular  subject  will  be  added 
together  and  divided  by  the  number  of  boys  in  the  class;  the  result  will  he  the 
mean  number  for  that  subject  for  that  class,  and  the  classes  being  equal,  that 
number  will  be  a measure  of  the  proficiency  of  tbe  school  in  thut  subject.  The 
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number  of  boys  in  tbe  school  multiplied  by  the  sum  of  the  mean  numbers  will  be 
the  number  which  will  determine  the  sum  of  money  to  be  apportioned  to  that 
school,  and  divided  among  the  educational  stall'.  . . 

I propose  that  a sum  of  money,  at  the  discretion  of  the  Department,  be  divi- 
ded* once  a vear  among  the  schools,  in  the  ratio  of  the  numbers  obtained  as 
above  and  that  notice  be  given  to  them  to  that  effect  at  the  commencement  of 
each  year  naming  the  total  sum.  I propose  that  the  sum  won  by  the  school 
should  be  divided  among  the  educational  staff  in  the  following  proportions:  — 
Head  Master  5 shares,  but  total  not  to  exceed  . . £30 

V -distant  Masters,  each  2 shares,  but  total  not  to  exceed  . . 12 

Fund-Teachers,  each  1 share,  but  total  not  to  exceed  . . 8 

As  every  progressive  step  made  bv  the  dullest  boy  who  attends  the  classes 
tells  01  the  gross  number,  and  through  it  on  the  pecuniary  gain  oi  the  whole 
st  iff  the  staff  will  have  no  temptation  to  neglect,  but  on  the  contrary,  every 
inducement  to  push  on  tiie  dull  boys,  and  as  proficiency  in  the  lower  subjects 
counts  as  much  as  proficiency  in  the  highest  the  common  fault  of  neglecting  the 
low  subjects  would  evidently  diminish  very  much  the  profits  ol  tlij  stall,  and  will 

therefore  be  prevented.  . . , A . . 

I consider  this  sliding  scale  would  be  preferable  to  paying  the  master  a certain 
ruth  for  every  prise  won  in  the  school,  which  is  a direct  temptation  and  induce- 
ment  to  him  to  select  from  time  to  time  the  most  promising  boys,  and  put  them 
uud -r  pressure  to  nuke  prize  boys  of  them,  neglecting  the  dull  boys  of  the  same 
standing  who  can  not  on  that  system  of  reward  be  productive  of  any  benefit. 
The  collateral  advantages  of  this  system.  , 

(I  ) It  becomes  the  direct  personal  interest  of  the  staff  to  retain  the  boys  as 
ioa-  as  possible,  in  order  that  at  each  examination,  there  shall  be  as  many  boys 
as  possible  well  advanced  in  all  the  subjects.  , 

r’>  1 That  it  becomes  their  direct  personal  interest,  to  select  from  among  the 
bova  presenting  themselves  for  entry,  those  that  arc  most  advanced  in  the 
elementary  subjects,  so  that  their  backwardness  may  diminish  the  mean  numbers 

13 ( 'nVliatYi  becomes  their  direct  personal  interest  to  work  the  school  with  as 
few  masters  as  possible,  as  thereby  their  individual  gains  are  larger. 

(4  1 Competition  is  created  among  the  Navigation  schools  and  their  educa- 
tion il  staffs  The  result  of  each  examination  should  bo  allowed  to  be  published 
in  the  local  papers,  aud  the  results  of  the  examinations  at  all  the  Navigation 
schools  should  be  made  known  at  each  school.  .. 

(3  1 Tiie  inspector  and  the  Department  cau  sec  at  a glance  whether  any  Nav- 
igation school  has  neglected  any  subject.  The  masters  could  not  evade  the  rigor 

of  this  test  bv  anv  artidee.  

Oi  1 Tins  hovs  will  be  induced  generally  to  enter  into  the  spirit  of  the  compe- 
tition which  will  have  the  best  effect.  A few  only  can  win  the  prizes  and  exhi- 
bition's, but  all  cau  contribute  by  their  exertions  to  the  comparative  success  of 

th(TrTae  local  committee  and  the  neighborhood  would  enter  into  the  spirit  of 

th  X?* /Misliitrfi**  Drcti  or  Badge  is  calculated  to  have  a very  good  effect  on  the 

A at  Hull  gives  to  80  boys  in  the  Navigation  school  a neat 

uniform  (blue  jacket,  blue  and  white  trousers,  and  blue  cap.)  This  has  a capital 
effect  on  the  hoys,  gives  them  an  esprit  decole,  and  acts  as  a restraint  on  their 

conduct  outsids  the  schools.  .....  . , 

XI.  hi  Navigation  School*  great  pains  should  be  taken  to  ensure  punctual 

attendance  on  the  part  of  the  bogs.  * .,  , , . •.  « 

I b?2  to  suggest  that  the  best  form  of  registers  be  provided,  and  that  it  be 
made  imperative  that  the  register  be  strictly  kept  in  all  the  schools,  and  that  the 
following  practice  he  universal  instead  of  partial,  viz.,  that  any  boy  arriving  late 
is  expected  to  produce  a written  authority  from  the  master  of  his  school  or  his 
pireiits  for  his  absence.  Prizes  for  good  attendance  have  been  found  very  usc- 
fol  i„  primary  schools,  I beg  to  suggest  one  prize  of  10.,,  three  of  5s.,  and  five 

of  Is.  every  hair-year,  or  31.  o year  in  a school  of  100  boys. _ 

• ! prefer  this  to  unj  oilier  plan,  because  the  stimulus  to  exertion  will  be  greater. 
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Capt  Ryder  recommends  that  the  daily  record  of  attendance,  proficiency, 
and  conduct,  be  posted  up  on  the  walls  of  the  school  every  week,  month, 
half-year,  and  year,  as  well  as  the  names  of  all  prize  boys. 

Capt.  Ryder  goes  into  detail  of  the  estimates  of  receipts  and  payments, 
and  makes  the  education  of  each  boy  cost  the  Department  about  £2  10a 
per  boy  per  annum.  The  whole  expense  of  teaching  and  clothing  at  the 
Hull  School  averages  a little  more  than  £6  per  boy  per  annum 
Obstacles  to  the  success  of  Navigation  Schools. 

The  principal  obstacles  in  the  way  of  success,  in  addition  to  the  inefficiency 
of  the  schools,  the  absence  of  prizes,  &c.,  are  three  in  number. 

It  is  my  firm  belief  that  if  the  Department  assist  liberally  the  establishment  of 
navigation  schools,  placing  them  on  a proper  fooling,  and  stating  that  they  are 
schools  estul^i-hed  for  the  sole  purpose  of  giving  special  instruction  in  scientific 
subjects  to  boys  intended  for  the  Royal  Navy  and  the  Commercial  Marine,  these 
three  obstacles  will  gradually  vanish.  They  are, — 

(I.)  A d i) unci  $ nation  on  the  part  of  shi/nutner * to  enter  boy*. 

In  reply  to  my  inquiries  the  owners  of  steamers  stated,  “ We  don't  wunt  boys, 
who  eat  as  much  as  inen,  are  of  very  little  use,  aud  give  a great  deal  of  trouble; 
we  want  men. 

Steam  having  superseded  the  use  of  sails  to  a great  extent,  boys,  who  in  sail- 
ing vessels  nrc  invaluable  for  light  work  aloft,  arc  not  valued  in  steamers. 

Many  of  the  sailors,  so-called,  that  we  find  in  steamers  differ  very  little  from 
landsmen,  except  that  they  arc  not  sea-sick,  they  can  take  the  wheel  and  pull  an 
oar.  To  all  the  valuable  qualities  of  a true  sailor,  which  were  developed  by  and 
almost  entirely  due  to  his  work  aloft,  viz.,  agility,  readiness  of  resource,  indiffer- 
ence to  all  danger  that  may  be  escaped  by  bodily  activity,  as  distinct  from  that 
solid  courage  which  all  Englishmen  possess,  the  steam  sailor  can  lay  slight  claim. 

In  the  Royal  Navy  wc  want  the  superior  class  of  sailors,  and  if  possible  those 
alone.  The  partial  substitution  of  steam  for  Bails,  while  it  lias  injured  our  own 
sailors  has,  in  the  same  way  and  for  the  same  reason,  injured  those  in  the  com- 
mercial marine,  on  whose  aid  and  support  wc  may  at  any  time  be  thrown  for  a 
supply  of  seamen. 

It  is  most  important,  therefore,  that  every  impulse  should  be  given  to  keep  up 
in  the  commercial  navy  both  the  quantity  and  quality  of  the  seamen ; it  is  much 
to  be  regretted,  therefore,  that  the  same  disinclination  to  take  boys,  although 
fortunately  in  a less  degree,  exists  among  the  shipowners  of  sailing  vessels. 

Lads  enter  on  board  merchant  ships,  some  as  apprentices,  some  as  boys. 

In  the  employment  of  the  larger  shipowners  apprenticeships  are  highly  valued.* 
The  proportion  of  apprentices  to  tonnage  at  present  is  about  1 to  200  tons.  Be- 
fore the  repeal  of  the  navigation  laws,  it  was  by  Act  of  Parliament  1 to  every 
100  tons. 

The  disinclination  to  cuter  boys  will,  I believe,  gradually  vanish  when  the 
attention  of  the  shipowners,  as  a body,  is  attracted  to  the  valuable  class  of  boys 
who  will  attend  the  Navigation  schools,  for  they  will  be  induced  to  reflect,  that 
although  at  first  sight  it  may  appear  to  be  more  economical  to  enter  no  boys  or 

• Tli*  T!»lun  attached  to  an  apprenticeship  Tariea  largely  with  the  employ*,  the  port.  Ac.  >lr. 
Green  charge*  ISO!  for  a four-year**  apprenticeship  it*  a midshipman  Large  nblpowner*  at 
Glasgow  and  elsewhere  pay  3o/  for  u similar  term  to  a common  apprentice 
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apprentices,  or  a very  few  only,  and  those  at  very  low  wages,*  yet  that  by  so 
doing  they  are  contributing  indirectly,  but  yet  surely  and  certaiuly,  to  the  dete- 
rioration of  the  whole  class  of  scameu,  and  to  the  ultimate  injury  of  the  ship- 
owning interest. 

(II.)  A disinclination  on  the  peart  of  parents  to  tend  their  hoys  to  sea. 

While  sailors  are,  what  they  frequently  are  at  present,  not  the  most  moral  or 
respectable  members  of  society,  it  is  probable  and  natural  that  many  parents  , 
would  regret  their  sons’  choice  of  the  sea  as  a profession. 

But  as  sailors  aud  masters  improve  by  the  aid  of  navigation  schools,  where 
they  will  be  instructed  in  their  youth,  and  are  received  in  sailors’  homes  at  every 
port  where  their  vessels  touch,  this  class  of  objections  will  gradually  become 
obsolete ; and  the  profession  of  the  sailor  will  take  its  proper  place  by  that  of' 
the  high  skilled  mechanic  as  one  of  the  noblest  professions  a working  niau’s  son 
can  adopt,  being  also  one  of  the  highest  paid ; 3/.  and  4/.  a month  besides  vict- 
uals and  medical  attendance  being  the  not  uncommon  emoluments  of  a mer- 
chant seaman.  Moreover,  the  profession  of  a sailer,  if  he  is  a steady  man,  may 
be  rendered  both  healthy,  improving,  and  entertaining,  and  acts  most  beneficially 
on  the  character  and  temper.  Steam  and  science  are  rapidly  diminishing  the 
longest  voyages,  and  long  periods  of  absence,  one  of  the  not  unnatural  objec- 
tions of  a parent,  are  becoming  the  exception  instead  of  the  rule. 

The  wish  to  go  to  sea  is  implanted  by  Providence,  doubtless  for  the  wisest 
purposes,  in  large  numbers  of  the  boys  of  these  islauds,  frequently  in  those  who 
have  never  seen  the  sea.  Those  parents,  ministers,  or  schoolmasters  who  take 
upon  themselves  to  thwart  this  natural  and  laudable  wish,  going  the  length,  as 
they  frequently  do,  of  treating  the  boy’s  desire  as  an  evidence  of  a vagabond 
and  depraved  taste,  may  be  fairly  charged  with  the  responsibility  of  the  boy’s 
immoral  and  depraved  life,  if  such  unfortunately  is  the  result  of  his  going  to  sea, 
for  his  naval  career  is  probably  commenced  by  running  away  from  home,  and 
he  thus  severs  all  those  domestic  tics  which  conduce  so  much  to  the  preservation 
of  purity  of  life  and  manners. 

This  conduct  on  the  part  of  parents  should  be  deprecated  by  every  one  who 
has  the  best  interests  of  his  country  at  heart. 

Every  respectable  and  well  conducted  boy  who  desires  to  go  to  sea  should  be 
aided  and  assisted  to  do  so,  and  this  course  should  be  systematically  adopted 
throughout  the  country.  The  Government,  by  the  support  of  navigation  schools, 
show  their  opinion  on  this  subject.  It  only  remains  for  the  schools  to  be  put  on 
a proper  and  liberal  footing,  worthy  of  the  Government  and  of  the  object  which 
they  are  intended  to  serve.  When  this  is  done,  the  profession  of  the  sailor  will 
be  rescued  in  the  minds  of  the  lower  classes  from  all  the  odium  which  at  present 
surrounds  it. 

(III.)  A disinclination  on  the  part  of  boys  to  go  to  sea. 

This  disinclination  exists  in  some  ports  and  not  in  others ; it  will  decrease 
wherever  it  exists  when  Navigation  schools,  established  on  a liberal  footing, 
offering  the  inducements  I have  suggested,  are  placed  near  the  docks  in  every 
seaport  town  of  any  size  or  importance.  It  is  advisable  that  the  schools  should 
be  so  placed  that  the  boys  can  when  out  of  the  school  play  about  among  the 
shipping,  witness  and  long  to  imitate  the  evolutions  of  ihe  sailors  aloft,  &c. 

* Owing  to  the  low  rate  of  wage*  referred  to,  large  number*  of  apprentice*  run  away  every 
year,  after  they  hare  served  a portion  of  their  time. 
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An  attractive  evening  class  will  have  to  be  established  for  the  instruction  of 
boys  who  have  to  work  for  their  livelihood  during  the  day,  and  for  apprentices. 
I have  proposed  that  half  the  fees  be  given  to  the  educational  6taff,  to  insure 
their  taking  a direct  pecuniary  interest  in  the  evening  class. 

In  concluding  this  report,  I wish  to  state,  that  I am  fully  impressed  with  the 
great  benefit  that  the  establishment  of  good  Navigation  schools  would  confer 
directly  on  the  Royal  Navy,  the  Commercial  Mariue,  and  the  country ; and  that 
I sec  every  reason  for  believing,  that  if  the  schools  are  placed  on  a proper  foot- 
ing, the  classes  will  be  largely  attended,  and  the  schools  will  answer  every  pur- 
pose for  which  they  are  established.  The  limited  number  of  thirty  Navigation 
Schools,  which  I have  suggested,  should  be  forthwith  established,  although  only 
professing  to  assist  in  providing  a sufficient  supply  of  educated  young  men  to  fill 
up  the  vacancies  among  the  masters  and  mates,  yet  can  not  fuil  to  tell  with  the 
best  effect  on  the  commercial  marine  generally.  For  these  well-educated  lads, 
who,  after  leaving  the  Navigation  schools,  have  to  struggle  through  that  large 
body,  the  seamen  of  the  coi^merciul  marine,  before  they  can  win  the  prizes  of 
their  profession,  must  raise  the  tone  of  the  class  through  which  they  para. 

If  the  thirty  schools  are  established,  and  after  two  or  three  years  arc  evidently 
working  well,  it  will  be  worth  considering  whether  more  schools  of  a simpler 
and  less  expensive  character  should  not  be  established  to  educate  a sufficient 
number  of  lads  fully  to  supply  the  vacancies  in  the  seamen  class. 

The  alterations  I have  proposed  in  the  mode  of  payment  of  the  educational 
staff  are  those  upon  which  I desire  to  lay  the  most  stress ; they  have  had  but 
one  object  in  view,  the  making  it  the  personal  pecuniary  interest  of  each  mem- 
ber of  the  staff  to  devote  himself  zealously  to  those  duties,  and  to  no  other, 
which  the  Department  wishes  him  to  perform.  In  individual  cases,  we  might 
appeal  to  higher  motives  than  these,  but  in  dealing  with  a body  of  men,  however 
upright  and  conscientious,  I am  firmly  convinced  that  there  is  no  safer  course 
thun  the  appealing  to  the  lower  motive  in  aid  of  the  higher. 

The  plan  of  payment  of  the  teachers  of  navigation  schools  generally, 
presented  by  CapL  Ryder,  was  substantially  adopted  by  the  Department 
having  charge  of  this,  class  of  schools,  in  I860,  but  was  changed  to  the 
following  Minute  in  April,  1808,  on  the  recommendation  of  Capt  Donnelly, 
for  the  purpose  of  restricting  the  efforts  of  the  teacher,  and  the  industry 
of  the  scholars,  to  the  subject  of  Mathematics,  Navigation,  Nautical  As- 
tronomy, and  the  Use  of  Instruments,  leaving  general  elementary  studies 
to  bo  mastered  in  other  schools. 

Ain  to  Navigation  Schools  and  Classes. 

I.  Payments  will  be  made  by  the  Department  ooly  on  the  results  of  instruc- 
tion in  the  following  subjects : 

1.  Mathematics,  including  such  portions  of  Algebra,  Geometry,  Mensuration, 
Plane  and  Spherical  Trigonometry,  Logarithms,  as  far  as  necessary  for  under- 
standing Navigation  and  Nautical  Astrouomy. 

2.  General  Navigation. 

8.  Nautical  Astronomy. 

4.  Physical  Geography. 

5.  Steam  and  the  Steam  Engine. 

II.  The  payments  will  be  made  to  those  teachers  only  who  have  taken  certifi- 
cates as  qualified  to  teach  the  above  studies. 

III.  Examination  for  teachers  will  be  held  annually  in  November,  in  South 
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Kingston,  Dublin  and  Edinburgh.  The  traveling  expenses  of  candidates  if  sue* 
cessful  will  be  paid. 

IV.  Examination  for  students  will  be  held 

(1.)  The  adults,  seamen  and  others,  at  the  seaport  towns  where  local  Mnrine 
Hoards  are  formed  and  are  prepared  to  undertake  them  from  year  to  year. 

(2.)  The  youths,  in  inland  towns  once  a year,  the  examination  lonniog  part 
of  the  general  May  Science  examination  will  be  held  simultaneously  all  over 
the  kingdom  where  local  committees  are  formed  to  conduct  them,  the  examin- 
ation papers  being  supplied  by  the  Science  and  Art  Department. 

V.  The  successful  candidate  will  be  classed  as  passed  with  honorable  mention, 
third,  second,  and  first  grade  certificates,  lu  the  three  last,  a certificate  will  be 
given  to  that  effect.  The  grades  of  success  may  be  improved  at  any  fuluic  ex- 
amination. 

VI.  The  teacher  will  receive  one,  two,  three,  four  or  five  pounds,  according 
to  the  class  of  success  of  his  pupils,  on  the  condition  that  the  pupil,  if  a boy, 
shall  have  received  forty*  lessons,  at  least,  from  the  teacher,  and  the  n goes  to 
sea.  and  if  an  adult  at  sea,  then  he  shall  have  received  twenty  lessons,  at  least. 

VII.  Should  the  pupil  have  been  previously  examined  and  payment  made  on 
his  account,  the  twenty  or  forty  lessons,  as  the  case  may  be,  must  have  been 
given  sinee  that  examination,  and  the  payment  to  the  teacher  will  be  the  differ- 
ence between  that  sum  previously  paid  and  the  amount  found  due  on  the  grude 
then  taken. 

VIII.  A local  committee  must  in  all  cases  be  formed,  and  from  them  the 
teacher  will  receive  the  necessary  vouchers. 

IX.  The  sum  above  fixed  can  only  be  considered  experimental,  and  may  be 
altered  from  year  to  year. 


COLLEGE  OP  NAVAL  ARCHITECTURE  AND  ENGINEERING. 

The  course  of  instruction  at  the  Royal  College  of  Naval  A rchitecturc  and 
Marine  Engineering  at  South  Kensington  was  originally  in  subjects  the  same  ns 
at  Portsmouth,  but  after  careful  observation  of  what  could  be  accomplished  in 
connection  with  practical  instruction  and  observation  in  the  dock-yards,  tho 
subjects  have  been  redistributed,  and  the  number  of  sessions  increased. 

The  first  year  embraces  mathematics,  practical  ship-building  (laying  off  work), 
chemistry'  and  metals,  machinery,  steam  and  its  management,  physics,  drawing, 
and  French. 

Tho  second  year  embraces  the  same  subjects,  with  the  addition  of  beat,  and 
strength  of  materials. 

The  third  year  includes  the  same  subjects  still  further  pursued. 

A fourth  year  was  added  to  the  course  in  18G8,  and  tho  whole  scheme  in  its 
details  has  not  yet  been  fully  tested. 

A portion  of  each  year  is  spent  in  the  dock-yards  in  practical  work,  under  tho 
superintendence  of  officers  in  cliargo  of  different  departments  of  tho  local 
service. 

At  the  close  of  each  session  of  theoretical  study',  a rigid  examination  is  in- 
stituted, and  promotion  from  class  to  class,  and  final  graduation  with  tho  di- 
ploma of  Associate  or  Fellow  is  awarded  on  tho  results. 

In  18G9  there  were  30  students  (15  engineers  and  15  shipwrights)  sent  by 
tho  Admiralty,  and  receiving  their  instruction  free;  and  10  outside  or  ordinary 
students  (G  engineers  and  8 in  naval  construction),  a total  of  40  students. 
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8CIIOOL8  AND  PRACTICAL  TRAINING  FOR  NAVAL  ENGINEERS. 

In  addition  to  the  higher  theoretical  instruction  in  Naval  Construction,  Steam, 
and  Marino  Engineering,  and  kindred  branches,  at  South  Kensington,  and  to 
the  candidates  for  assistant  engineers,  furnished  by  the  numerous  marine  engine 
factories,  and  ocean  steamers,  to  which  young  men  resort  to  acquire  a practical 
knowledge  of  their  duties,  tho  Admiralty  have  established  in  the  dockyard 
schools  at  Portsmouth,  Devon  port,  and  Sheerness,  courses  of  study  and  practi- 
cal training,  and  a system  of  test  examinations,  for  tho  express  purpose  of 
securing  a body  of  educated  and  skillful  engineers,  to  meet  the  demands  of  this 
department  of  tho  service. 

Boys  between  tho  ages  of  15  and  16,  can  enter  their  names  as  applicants 
with  the  Superintendent  of  the  dockyards,  and  if  they  can  jmss  tho  medical 
examination  and  give  evidence  of  g«K)d  character,  they  are  examined  twice  a 
year  by  the  Civil  Service  Commissioners  in  Arithmetic,  including  fractions, 
square  and  cube  roots;  Algebra,  including  quadratic  equations;  Euclid  (six 
books),  spelling,  writing,  and  correct  oral  use  of  tho  English  language,  trans- 
lations from  the  French  or  Spanish  language,  aud  geography.  A certain  num- 
ber, according  to  the  vacancies,  who  stand  highest  in  the  competitive  examina- 
tion, are  received  for  six  years. 

A portion  of  timo  is  spent,  by  the  boys,  on  their  admission,  in  the  factories  and 
drawing  office,  the  foundries,  the  smitheries,  and  other  shops  to  acquire  a general 
knowledge  of  the  work  done  in  them.  They  are  instructed  in  the  parts,  construc- 
tion and  working  of  marine  engines  and  boilers,  and  the  practical  use  of  the  va- 
rious instruments  iu  the  engine  room,  including  the  indicator.  They  attend  reg- 
ularly for  a portion  of  the  day  the  dockyard  schools,  and  ore  examined  twice  a 
year  by  the  Director  of  Naval  Education ; and  in  tho  final  examination  they 
must  gain  2.000  marks  out  of  the  2,050  (the  aggregate  of  the  marks  assigned 
to  each  study),  of  which  more  than  three-fourths  must  bo  in  the  properties  of 
steam,  mechanics,  hydrostatics,  plain  trigonometry,  and  good  conduct  and 
industry,  to  obtain  a first-class  certificate  of  qualification.  If  his  knowledge 
of  steam-machinery,  and  his  good  conduct  and  skill  as  a workman,  is  certified 
to  by  the  Chief  Engineer,  a first-class  candidute  is  fully  qualified  for  tho  ap- 
pointment of  assistant  engineer.  Tho  iuoBt  intelligent  of  this  class  are  eligible 
for  a four  years'  additional  course  in  the  Royal  School  in  South  Kensington,  where 
they  study  seven  months  in  the  year,  the  other  five  being  spent  in  practical  ap- 
plication of  principles  in  the  drawing  rooms  and  workshops  of  the  dockyards. 
Thirty-two  students  entered  this  school  from  tho  Dockyard  Schools  in  1870-71. 

The  Royal  School  of  Naval  Architecture  and  Marine  Engineering  issue  two 
grades  of  diplomas.  To  gain  tho  lowest,  that  of  Associate,  the  candidate  must 
obtain  a certain  minimum  of  marks  in  the  aggregate  of  all  the  subjects,  in 
practical  engineering;  the  proportions  and  arrangements  of  engines,  boilers, 
and  propellers;  strength  of  material;  heat  and  steam,  as  well  as  in  arithmetic 
and  mensuration,  algebra,  plane  trigonometry,  elementary  mechanics  and  hydro- 
statics, and  engiue  drawing.  To  obtain  the  second  (the  diploma  of  a Fellow ), 
tho  candidate  must  produce  designs  and  estimates  for  building  simple  and  com- 
pound engines;  calculate  the  power  of  engines  and  performance  of  vessels; 
strength  of  material  and  principles  of  ship-construction,  Ac.,  as  well  as  pass  a 
satisfactory  examination  in  higher  mathematics,  physics,  and  natural  philosophy. 
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Tiik  entrance  to  the  Royal  Navy  is  now  limited  to  boys  between 
the  ages  of  15  and  17,  who  present  themselves  at  certain  recruiting 
stations  on  board  of  Receiving  ships  stationed  in  the  principal  ports 
of  Great  Britain,  and  who  are  found  on  examination  to  be  in  sound 
health,  not  below  a certain  standard  of  height,  weight,  and  circum- 
ference of  chest,  of  good  character,  and  with  a rudimentary  knowl- 
edge of  reading,  writing,  and  arithmetic.  After  passing  satisfac- 
torily the  required  examination,  with  the  written  consent  of  their 
parents  and  guardians  they  are  entered  and  bound  to  Ucr  Majesty 
as  sailors  until  they  arrive  at  the  age  of  twenty-eight,  and  then  sent 
to  one  of  the  five  Training  Ships  at  Devonport  ( Impregnable  and 
Implacable),  Portsmouth  (St.  Vincent),  Falmouth  (Ganges),  and 
Portland  (Boscawen). 

In  each  Training  Ship  tho  boys  are  divided  into  two  classes — the 
First  and  Second.  The  First  class  is  the  upper  division,  into  which 
those  pass  who  have  been  twelve  months  on  board.  Here  they 
receive  Id.  per  day  (instead  of  6d.  in  the  Second),  and  if  they  have 
passed  a satisfactory  examination  in  seamanship,  gunnery,  and 
school  work,  they  wear  a badge,  and  are  called  Badge  Boys,  and 
enjoy  the  privileges  of  a Petty  Offieer, — oxtra  liberty  on  shore  and 
exemption  from  dirty  work,  as  well  as  increased  pay. 

The  work  on  board  of  a Training  Ship,  consists  of  (1.)  School 
duties,  and  (2.)  Iustruction  and  training  in  the  practical  work  of  a 
sea-going  vessel. 

(1.)  The  school  work  is  conducted  by  the  Head-master  and  his 
assistants,  under  the  general  control  of  tho  Chaplain  and  Naval 
Instructor.  The  boys  are  put  into  four  divisions,  irrespective  of  tho 
classification  of  First  and  Second,  which  has  reference  to  the  time 
they  have  been  on  board.  Having  a knowledge  of  reading  and 
writing  when  they  enter,  they  are  taught  arithmetic  and  geography, 
and  become  quite  expert  in  elementary  studies.  Each  division  is 
subjected  to  a searching  examination  four  times  a year,  by  the  Cap- 
tain, and  twice  a year  by  the  Inspector  of  Navy  Schools,  who 
reports  direct  to  the  Admiralty. 

(655) 
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(2.)  The  Training  work,  includes  all  branches  of  the  service 
required  of  a sailor,  and  a familiarity  with  every  part  of  the  vessel 
and  her  rigging ; the  names  and  uses  of  the  masts  and  yards ; 
knotting  and  splicing ; the  use  of  the  helm  and  needle ; the  com- 
pass; all  the  various  niceties  of  rigging;  the  way  to  reef  and  furl; 
to  make,  shorten,  and  shift  sails ; and  the  meaning  of  the  various 
words  of  command.  To  go  through  with  quickness  and  precision 
all  these  various  subjects,  the  boys  are  divided  into  sections,  each 
under  a regular  teacher.  The  lessons  are  short,  but  frequent,  and 
the  repetition  is  continued  till  the  right  way  becomes  a habit.  A 
portion  of  the  boys  arc  taught  flags,  and  the  various  systems  of 
signaling.  All  are  taught  swimming,  and  how  to  rescue  a man 
overboard,  before  they  go  to  sea.  To  perfect  the  boys  in  rowing, 
sailing,  and  managing  boats,  a number  of  different  descriptions  is 
attached  to  each  Training  Ship.  A Brig  is  also  provided  which  is 
placed  under  the  command  of  a lieutenant,  to  cruise  daily  with  a 
party  of  boys,  who  perform  all  the  work,  under  an  experienced 
sailor.  Those  who  have  been  at  school  for  six  months  arc  sent  off 
for  two  or  three  weeks  at  a time  to  get  accustomed  to  real  sea 
work.  After  an  experience  of  two  months  in  a Brig,  the  boys 
return  to  the  Training  Ship  for  further  drill  as  a preparation  for  sea 
service  on  board  of  naval  vessels. 

Boys  who  show  an  aptitude  for  the  use  of  tools  are  formed  into 
a special  class  to  be  trained  for  ship-carpentering.  And  to  give  the 
practical  knowledge,  a small  ship  (the  Circe)  is  fitted  up  as  a work- 
shop, and  is  attached  to  the  Impregnable,  at  Devonport. 

The  training  of  the  British  sailor  is  not  limited  to  seamanship, 
but  each  boy  is  now  conducted  with  great  attention  through  a com- 
plete course  of  gunnery  instruction.  This  course  is  divided  into 
four  sections. 

1.  The  Handspike  drill,  and  manning  boats'  sides. 

2.  Pointing,  sponging  and  loading.  Ride  drill. 

3.  Pointing,  dismounting  and  mounting.  Sword  Exercise. 

4.  Independent  tiring ; quick  and  broadside  firing;  shifting,  breechings, 

trucks,  and  trigger  lines,  bow  and  quarter  firing ; and  securing  a 
lower  deck  gun. 

On  leaving  a Training  Ship  about  half  the  boys  go  through  a 
course  of  Practical  Gunnery,  to  enable  them  to  aim  and  accustom 
them  to  firing  shot  and  shell,  on  board  of  a ship  specially  fitted  up 
for  their  use. 

In  few  schools  of  any  grade  is  the  occupation  of  the  pupils  more 
incessant,  but  the  routine  is  so  diversified,  that  the  lads  are  in  high 
health  and  spirits  during  their  entire  training. 
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In  1856  tlie  frigate  Akbar  was  banded  over  by  the  Admiralty  to 
a Board  of  Managers  in  Liverpool,  and  in  1858,  the  frigate  Venut, 
to  the  Marine  Society  in  London,  to  be  fitted  up  and  occupied  by  a 
class  of  boys,  who  were  found  hanging  about  the  docks,  and  were 
fit  candidates  for  police  and  reformatory  treatment.  In  these  ships 
successive  classes  of  lads — in  the  former  an  average  of  70,  and  in 
the  latter,  of  140,  each  year  have  received  the  ordinary  elementary 
school  instruction,  and  in  addition,  have  been  trained  to  the  ordina- 
ry routine  of  a seaman's  life.  In  due  time  a majority  of  them,  res- 
cued from  bad  influences,  and  lifted  on  to  a higher  plane  of  intelli- 
gence, have  been  put  on  board  of  merchant  vessels,  to  work  their 
way  up  into  positions  of  good  pay  and  responsibility.  , 

In  1870  the  Admiralty  turned  over  to  a Board  of  Management 
(charged  by  the  Poor  Law  with  providing  schooling  for  destitute 
and  pauper  children)  in  the  Forest  Gate  District,  composed  of  three 
of  the  eastern  parishes  of  London,  a fine  wooden  man-of-war,  the 
Goliath,  of  84  guns,  rendered  powerless  for  the  service,  by  tho 
progress  of  modern  naval  construction.  The  ship  was  fitted 
up  as  a nautical  and  industrial  school,  at  a cost  trifling  compared 
with  that  of  a new  building,  site,  and  equipment  for  the  same 
number,  and,  with  its  complement  of  400  lads  born  to  poverty  and 
almost  predestined  to  vice  and  crime,  anchored  off  Gravesend. 
Fortunate  in  its  superintendent,  Captain  Bourchier,  of  the  Royal 
Navy,  and  his  staff  of  industrial  and  book  instruction,  theso  lads 
(increased  during  tho  year  to  450)  have  been  subjected  to  a daily 
nautical  drill  and  school  course,  which  give  great  satisfaction. 

From  an  official  statement  published  in  the  London  Times  (Oct. 
11,  1871),  it  appears  that  out  of  449  boys  received  on  board  since 
the  Goliath  took  up  her  station,  16  have  gone  into  the  Royal 
Navy,  and  in  a few  weeks  40  others  will  bo  in  readiness ; 1 3 have 
gone  to  sea  in  merchant  ships,  and  more  berths  are  promised 
shortly ; 25  have  found  desirable  situations  on  shore  or  been  dis- 
charged to  their  friends.  Besides  the  regular  elementary  school 
studies  in  which  all  engage  for  four  hours,  and  seamanship  which 
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is  taught  to  all,  115  arc  under  instruction  in  the  bands,  of  which 
there  arc  four  on  board,  in  addition  to  a drum  and  fife  band.  There 
are  160  treble  and  second  singers;  and  concerts,  vocal  and  instru- 
mental, are  given  by  the  young  performers.  For  young  musicians 
there  is  a demand  in  the  army,  and  a list  of  30  adepts  have  been 
sent  to  the  Horse  Guards.  There  is  a swimming  bath  attached,  and 
185  have  been  taught  to  swim.  Out  of  a fund  raised  by  subscription, 
prizes  arc  given,  the  first  distribution  of  which  is  thus  described : 

Tli©  prizes,  of  which  about  100  were  given  away — and  Cnptaiu  Bourehicr 
said  ho  wished  heartily  that  ho  Imd  a prize  for  every  boy,  for  “ there  was  not 
one  black  sheep  among  them  " — were  awarded  according  to  a system  calculated 
to  stimulate  the  better  feelings  as  well  as  the  intelligence  of  the  boys.  Thus, 
while  there  wer©  prizes  for  seamanship,  for  smartness  aloft,  for  the  best  sail- 
tuakera,  beat  coxswains  of  boats,  best  tailors,  shoemakers,  carpenters,  painters, 
buglers,  &c.r  there  were  also  prizes  for  the  best  swimmers,  the  best  captain  of 
messes,  for  the  boys  who  kept  their  clothes  or  band  instruments  in  the  best  order, 
ouu  for  the  boy  who  had  atteuded  most  carefully  to  the  sick,  and  two  for  the 
most  jiopular  boys  in  the  ship.  The  hitter  prizi-s  had  been  awarded  according 
to  a species  of  informal  and  unconscious  pit  birdie  on  the  part  of  the  boys 
themselves.  There  were  five  “ popular  boys”  nominated;  for  one  of  these — a 
small,  dark,  round-faced  urchin — every  boy  in  the  ship  voted ; the  next  on  the 
list  had  a little  over  50  per  cent,  of  the  crew  in  hia  favor;  and  if  names  be  any 
guide  to  nationality  both  these  boys  ought  to  hail  from  the  sister  island.  To 
live  of  the  boys  silver  medals  were  given  for  special  good  conduct,  and  these 
enjoyed  the  •distinction  of  standing  in  the  front  row  and  having  their  honors 
fastened  on  by  Miss  Bourchier,  daughter  of  the  Captain  Superintendent,  the 
general  distribution  of  tiooks  being  made  by  Mr.  Brushtkld,  chairman  of  tlio 
Board  of  Managers.  As  the  littlo  fellows  came  up  to  the  table  it  was  impos- 
sible not  to  remark  what  a difference  existed  between  recent  arrivals  in  the 
school  and  those  who  had  been  a few  months  or  even  a few  weeks  on  board 
the  Goliath.  Tho  school  records  show  that,  though  commonly  feeble  and 
stunted  in  growth  when  tlrey  embark,  numbers  of  them  have  since  grown  two 
and  three  inches  in  height,  and  as  much  as  two  inches  round  the  chest.  At 
Gravesend  mariners  know  that  tho  suit  water  mingles  with  the  fresh;  the  pro- 
cess is  silent,  but  not  tho  less  real.  And  in  the  Goliath,  as  iu  tho  tide  itself,  a 
change  may  bo  traced,  working  quietly  but  just  ns  surely,  in  the  physique  and 
characters  of  tho  boys  on  board.  Tho  constraint,  depression,  and  helplessness 
lurking  in  all  pauper  boys  lifts  and  melts  away  by  little  and  little.  In  its  place 
como  tho  frankness,  courage,  and  love  of  adventure  natural  to  English  boys 
\vho  live  near  the  sea.  Every  thing  on  board  encourages  a cheerful,  self-reliant 
tone : the  music,  good  food,  good  air,  alternate  hours  of  work  and  play,  care, 
and  strict  discipline — these  are  the  elements  in  the  midst  of  which  they  live. 
The  lioys  make  everything  for  themselves  Even  the  neat  Hussar  uniform  in 
which  band  No.  1 plays  on  the  quarter-deck  has  been  cut  out  and  made  on 
board.  Tho  form  of  punishment  held  in  most  awe  is  to  be  forbidden  to  row  in 
the  boats.  Moreover,  they  ono  and  all  feel  that  they  have  a future.  Taking 
into  account  tho  advantages,  physical  and  educational,  which  the  boys  receive, 
it  would  not  be  placing  too  high  a value  U|>on  the  training  in  the  Goliath  to 
^sLimato  it  in  the  case  of  each  boy  at  50L  a year.  Yet  tho  actual  charge  made 
to  other  unions  is  Gs.  Gd.  a week. 

The  editorial  notice  of  this  enterprise  concludes  as  follows : 

Thus,  beside  the  regular  supply  of  trained  sailor  boys  who  may  be  expected 
to  take  to  the  navy — wc  are  told  the  punishmeut  most  dreaded  on  board  the 
Goliath  is  being  forbidden  to  row  in  the  boats — there  will  be  a considerable 
residuo  brought  up  to  steady  work  on  shore,  to  skilled  labor  and  occupations 
which  ought  to  secure  them  in  after  life  a docent  subsistence,  and  a position  far 
above  the  slough  of  hopeless  and  helpless  poverty  in  which  they  were  bora. 


Digitized  by  Google 


8PECIAL  SCHOOLS,  AND  INSTRUCTION 


FOR  TUB  MERCANTILE  AND  MILITARY  MARINE. 


INTRODUCTION. 

The  necessities  of  the  maritime  service  in  France,  public  and  pri- 
vate, military  and  commercial,  have  created  a system,  or  at  least  a 
series  of  special  schools  for  children  whose  parents  are  occupied  on 
the  sea,  or  yontlis  preparing  for  the  exigencies  of  naval  affairs, 
several  of  which  we  will  proceed  to  describe,  with  the  aid  of  official 
documents,*  without  reference  to  the  chronological  order  in  which 
they  have  been  instituted.  The  system  includes 

1.  Nautical  School  for  the  Orphans  of  Sailors. 

2.  The  Inflexible  and  other  School-ships. 

3.  Naval  Apprentice  Schools  at  the  government  naval  stations. 

4.  School  for  Boatswains  and  Shipmasters. 

5.  School  for  Naval  Engineers  and  Stokers. 

C.  Naval  Drawing  School. 

7.  Schools  of  Navigation  and  Hydrography. 

8.  Naval  School  at  Brest. 

9.  School  of  Naval  Architecture  at  Paris. 

10.  School  of  Marino  Artillery. 

11.  School  of  Hydrography. 

12.  Naval  School  of  Medicine  and  Pharmacy. 

In  addition  to  the  schools  above  enumerated,  several  of  which 
will  be  described  in  detail,  the  French  government  has  now  under  < 

consideration  the  establishment  at  Paris  of  a Central  School  of 
Commerce  and  Navigation.  The  instruction,  while  it  will  be  spe- 
cial, will  not  be  technical,  and  will  be  designed  for  young  persons 
who  propose  to  enter  cither  the  military  or  mercantile  marine,  leav- 
ing the  practical  details  of  the  particular  branch  of  the  service  to 
be  acquired  elsewhere. 

A system  of  maritime  conscription  for  recruiting  the  navy,  and 
strict  regulations  requiring  special  instruction  in  masters  and  mates 
of  all  mercantile  vessels,  are  in  force  in  France. 

* Official  Report  on  Paris  Industrial  Exhibition  of,  1066,  group  X.  Official  programme*  of  lb* 

•ercral  schools  noticed. 
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NAUTICAL  SCHOOL  FOR  ORPHANS  OF  SAILORS. 

Formerly,  when  the  children  of  sailors  were  obliged  at  the  age 
of  seven  to  leave  the  asylums  {tulles  d'asile,)  which  are  open  to 
them  with  such  liberality,  they  had  to  stay  for  six  years  in  the  pri- 
mary schools  before  they  were  admitted  to  the  “ school  for  young 
sailors”  ( ecole  des  mousses,)  where  their  professional  education  com- 
menced. This  state  of  things,  entirely  satisfactory  when  the  child 
belongs  to  a family,  is  different  when  it  is  an  orphan.  Then  there  is 
a void  to  be  filled. 

An  imperial  decree,  published  Nov.  15th,  1862,  at  tho  suggestion 
of  the  Marquis  of  Chasscloup  Laubat,  provides  for  this  want  by 
furnishing  at  Brest  an  institution  for  the  orphans  of  the  navy,  and 
placing  it  under  the  especial  protection  of  Her  Majesty,  the  Em- 
press. Vice-Admiral,  Count  de  Gueydop,  gave  all  his  care  to  the 
organization  of  this  especial  school,  which  was  intended  to  gather 
the  orphans  of  seamen,  to  place  them  under  the  protection  of  the 
navy,  to  educate  and  instruct  them  that  they  might  follow  in  the 
steps  of  their  fathers.  They  were  placed  under  the  supervision  of 
lieutenant  Picard  of  the  navy.  Their  general  instruction  was 
confided  to  the  Brothers  of  the  Christian  Schools,  and  tho  “ Daugh- 
ters of  Wisdom  ” ( Jilles  de  la  sayesse)  were  intrusted  with  nil  the 
cares  which  such  young  children  require. 

We  have  nothing  to  say  in  this  place  of  the  excellent  primary  in- 
struction given  in  this  school,  and  will  only  notice  briefly  the  special 
or  professional  instruction,  which  is  imparted  in  a military  style  by 
divisions,  subdivisions,  companies,  sections,  squads  commanded  by 
masters,  second  masters,  quarter-masters,  nnd  naval  instructors. 
There  are  three  sizes  (the  low,  middle,  and  high,)  each  of  which 
is  commanded  by  a pupil. 

The  lessons  which  they  receive  consist  of  instruction  in  the  man- 
agement of  sails,  sailor’s  practice,  ( icole  de  nuitelotaye,)  the  whistle, 
fife  and  drum,  rowing,  swimming,  military  practice,  gun-practice, 
bayonet-practice,  bats,  ei'Mon-drill,  principles  of  music,  gymnastics, 
and  boxing.  There  is  likewise  given  to  them  a physical  and  mili- 
tary education,  which  dcvclopes  their  strength  and  gives  them  the 
ability  to  study  more  closely. 

On  the  1st  of  January,  186V,  there  were  in  the  school  115  pupils. 
Most  of  them  are  sent  to  the  Seamen's  School  (ccole  des  mousses,) 
when  they  have  attained  the  thirteenth  year  of  their  age ; those 
who  nre  not  considered  fit  to  6erve  in  the  navy  are  struck  off  the 
lists  and  returned  to  their  families. 
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Name  of  SehooL 

3d  Degree. 

M Degree. 

lit  Degree. 

School  of  maneu- 

40  learn  to  mount 

185  aro  just  learn- 

190  take  in  the 

veriog  on  the  naval 

to  the  mast-head 

ing  to  take  in  the 

reefs  and  make 

gymnasium. 

and  to  hold  them- 
selves on  the  sail- 
yards. 

sails  and  the  reefs, 
and  to  make  knots 
and  splices. 

1 knots  and  splicea 

School  of  whistling. 

20  learn  to  whis- 
tle. 

10  give  almost  all 
the  blasts  of  the 
whistle. 

20  give  nil  the 
blasts  of  the  whis- 
tle. 

School  of  rowing. 

30  learn  to  row. 

90  aro  just  learn- 
ing to  row. 

90  row. 

Infantry  school. 

t 

255  aro  drilled 
without  arms. 

20  are  not  fit  yet 
to  join  the  battal- 
ion. 

140  aro  drilled  in 
the  gun-practice, 
bayonet-practice, 
and  form  a battal- 
ion. 

School  of  the  fife 
and  drum. 

8 commence. 

1 0 do  pretty  well. 

7 do  well. 

School  of  gymnas- 
tics. 

50  commenco  the 
elementary  move- 
ments. 

10  do  pretty  well. 

30  do  well. 

School  of  music. 

125  commence. 

140  do  pretty  well. 

1 50  do  well. 

The  following  table  shows  the  number  of  pupils  that  had  entered 
and  left  the  school,  up  to  Dec.  81,  1866: 


1863. 

1864. 

1865. 

18(34. 

Number  of  pupils  on  the  1st  January, 

- 

224 

25G 

420 

Entered  during  the  year, 

247 

102 

235 

157 

Total, 

247 

320 

491 

577 

Loft  f Sent  to  the  school  ship, . . 

15  1 

53 1 

42  1 

93 1 

during  the  < Sent  back  to  their  families. 

6 v 23 

10  >70 

25  J 71 

67  1 103 

year.  ( Died  in  the  hospital, 

2! 

2 

2} 

Present  on  the  31st  of  December, 

224 

256 

420 

415 

THE  INFLEXIBLE  AND  OTHER  SCHOOL-SHIPS,  AT  BREST. 

For  a long  time  the  children  of  sailors  were  placed  on  board  the 
vessels  of  the  fleet,  where  they  lived  in  a state  of  servitude,  and 
frequently  arrived  at  a mature  age  without  being  able  to  read  or 
write,  while  the  gasket  of  the  sailor  formed  characters  which  would 
not  yield  to  any  moral  suasion.  It  is  only  since  1822  that  they 
received,  before  being  placed  on  board  the  vessels,  an  elementary 
and  professional  instruction,  and  since  that  time  the  school-ship  has 
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become  the  principal  seminary  for  naval  officers.  The  children 
must  be  at  least  twelve  years  old  and  their  parents  pledge  themselves 
not  to  take  them  away  from  the  school  till  they  have  reached  the 
age  of  eighteen. 

The  school-ship,  first  established  at  Brest  in  1823,  was  transferred  • 
to  a corvette  in  1836,  to  a frigate  in  1851,  and  finally,  in  1861,  to 
the  man-of-war,  “ I Inflexible,"  where  it  numbers  at  present  000 
pupils  from  the  age  of  13  to  15.  They  remain  here  at  least  one  and 
not  more  than  two  years,  and  receive  a primary  and  professional  in- 
struction. After  leaving  the  school  they  are  placed  on  vessels  of 
the  fleet,  where  they  continue  to  be  under  the  special  superintend- 
ence of  the  navnl  department.  Even  here  they  go  through  a regu- 
lar course  of  instruction,  given  by  one  of  the  officers,  and  have 
thus  an  opportunity  to  continue  the  studies  commenced  on  board 
the  school-ship. 

It  would  lead  us  too  far  hero  to  enumerate  in  detail  all  the  ex- 
ercises performed  on  board  the  Inflexible.  It  will  suffice  to  say 
that  besides  school  instruction,  the  pupils  are  progressively  accus- 
tomed to  the  practice  of  their  profession,  and  learn  everything  which 
a sailor  can  be  taught  on  board  a vessel ; the  washing  and  cleaning 
of  the  vessel  and  of  their  linen,  the  rigging  of  the  mast,  the  ma- 
neuvering of  sail-boats  and  row-boats,  which  occupations  fill  the 
morning  hours.  After  dinner,  which  takes  placo  at  11  o’clock, 
they  go  on  board  two  brigs,  where  they  study  and  execute  alone  all 
that  constitutes  the  practical  art  of  the  sailor. 

It  is  not  to  be  wondered  at  that  these  young  sailors  onboard  the 
Inflexible  get  a liking  for  their  occupation.  Always  in  the  open  air, 
with  good  clothes,  varied  bodily  exercises  nnd  abundant  food,  they 
acquire  robust  health  and  a thorough  knowledge  of  their  profession. 
Whilst  two*  companies  tack,  two  others  go  through  military  exer- 
cises with  rifles  or  guns,  taking  them  to  pieces,  lashing  the  pieces, 
and  in  various  ways  maneuvering  with  the  mountain  howitzer,  bayo- 
net-fencing, <Itc.  Some  go  to  the  sail-maker’s  room  and  make  ham- 
mocks. In  1857  there  were  selected  1C  sail-makers  and  20  steers- 
men from  those  in  each  company  who  showed  most  aptitude  and 
taste  for  these  specialties.  This  classification  of  the  young  sailors 
according  to  their  professional  ability,  has  produced  very  excellent 
results. 

More  recently  still  (by  an  imperial  edict  of  Aug.  11,  1868,)  a 
special  section  of  sailor  apprentices  has  been  formed  on  board  the 
“ Inflexible  ” for  children,  who  have  not  the  required  sizo  and  strength, 

( faille ;)  they  are  received  into  the  school  as  apprentice  snil-makcrs, 
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carpenters  and  calkers.  Pupils,  after  having  reached  the  age  of 
sixteen,  are  transferred  to  the  school-ship  La  Bretagne. 

The  following  table  will  give  the  statistics  of  this  school  to  1860. 


Date  of  Admission. 

il 

§ I 
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Left. 
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Total. 

Present  April  1.  1861,. 

403 

Admitted  in  1861 

275 

10 

32 

32 

12 

10 

96 

“ “ 18G2 

712 

30 

202 

66 

157 

64 

509 

“ 1863.... 

579 

30 

183 

115 

205 

38 

571 

“ “ 1804.... 

580 

31 

173 

152 

212 

28 

596 

11  “ 1863.... 

545 

33 

101 

1 15 

18C 

64 

589 

41  “ 1866.... 

540 

39 

190 

1 10 

158 

72 

5G9 

Total 

3,724 

173 

971 

590 

930 

206 

2,930 

The  chambers  of  maritime  commerce  at  Bordeaux,  Cette,  Mar- 
seilles, Ajaccio,  Havre,  4c.,  have  established  similar  nautical  schools 
and  placed  them  under  the  supervision  of  the  government. 


NAVAL  APPRENTICE  SCHOOLS. 

There  have  been  since  1824,  in  every  one  of  the  five  naval  sta- 
tions of  France,  elementary  schools,  intended  to  give  to  the  appren- 
tice* in  the  various  workshops  a degree  of  elementary  knowledge, 
on  the  system  of  monitorial  or  mutual  instruction.  After  some 
years  of  prosperity  they  were  abandoned,  in  consequence  of  the  great 
aversion  then  generally  manifested  against  this  method.  The  only 
one  that  remained  was  the  school  at  Rochefort,  which  was  under 
the  superintendence  of  the  Brothers  of  the  Christian  Schools.  But 
in  1828  and  1829,  under  the  ministry  of  Martignac,  the  Baronet 
Ilyde  do  Ncuville  ordered  their  reestablishment.  Every  one  of 
these  schools  organized  itself  in  its  own  way,  and  it  was  only  in 
1851  that  a decree  of  April  7th  prescribes  uniform  regulations. 

We  have  nothing  to  say  here  on  these  apprentice-schools,  which 
are  simply  primary  schools  for  adults,  to  which  are  added  special 
schools  for  rowing.  Their  professional  instruction  is  given  in  the 
various  workshops  of  the  port,  to  which  they  have  been  assigned ; 
the  apprentice  school  has  had  during  the  year  1860,  954  pupils. 

SCHOOLS  OF  BOATSWAINS. 

The  navy  maintains  schools  called  “ ecole  tie  maistrance  ” ( mai - 
atranre  corps  of  under-officers  of  a ship,)  where  a certain  number 
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of  workmen  from  the  arsenals,  chosen  by  open  competition,  re- 
ceive the  special  theoretical  instruction  required  for  the  boatswain 
and  foremen  of  the  various  workshops. 

The  origin  of  these  establishments  goes  hack  as  far  as  1819.  A 
circular  from  the  Secretary  qf  the  Navy,  the  Baronet  Portal,  of 
Aug.  17th,  decreed  the  establishment,  at  the  ports  of  Brest,  Roche- 
fort and  Toulon,  of  special  schools,  in  which  a certain  number  of 
young  workmen,  destined  for  the  “ board  of  shipmasters  ” (ntai- 
tlraiio  ) and  chosen  from  among  the  most  intelligent  ones,  should 
go  through  a theoretical  aud  practical  course  of  ship-building. 
The  same  circular  contained  a provisional  regulation,  giving  the 
rules  to  be  observed  in  these  schools.  The  number  of  pupils  in 
each  was  limited  to  12,  of  which  8 should  be  carpenters,  1 pulley- 
maker,  1 blacksmith,  1 locksmith,  1 cooper,  &c.  These  pupils 
should  be  chosen  from  among  the  most  intelligent  and  best-behaved 
apprentices  and  young  workingmen.  They  must  know  reading  and 
writing,  have  served  two  years  in  one  of  the  ports,  and  be  at  least 
eighteen  and  not  more  than  twenty  years  old.  The  supervision  of 
these  schools  was  confided  to  a naval  engineer. 

AVe  have  just  given  an  outline  of  the  programme  of  admission 
required  in  1819,  because  it  is  an  official  indication  of  the  state  of 
primary  instruction  at  this  period  ; but  the  same  regulation  proves 
that  it  was  too  high  yet,  for  the  minister  allowed,  for  the  first  two 
years,  the  limit  of  age  to  be  extended  to  25  years. 

The  course  of  instruction  which  was  to  be  given,  comprised  the 
first  elements  of  mathematics,  elementary  geometry,  the  first  ele- 
ments of  rectilinear  trigonometry  and  the  first  elements  of  statics, 
<fec.  This  course  of  studies  was  to  hist  two  years,  and  a Bystem  of 
examination  and  prizes  was  organized. 

It  was  generally  supposed  that  such  an  organization  would  obtain 
great  success,  and  that  the  Advantages  which  it  presented  would 
attract  many  pupils.  But  such  was  not  the  esse.  The  working 
classes  at  that  time  were  very  much  neglected,  aud  there  were  very 
few  who  could  read  or  write.  Moreover  the  working  men  did  not 
receive  any  pay  whilst  attending  the  school,  nnd  thirdly,  there  was 
no  opportunity  for  these  young  men  to  perfect  themselves  in  the 
practical  exercises  of  their  profession  during  the  two  years  they 
studied  the  theory.  The  necessity  of  making  some  modification 
became  clearer  every  day,  and  this  was  done  by  a royal  decree  of 
Feb.  9th,  1833. 

Instead  of  choosing  the  pupils,  competition  was  substituted,  nnd 
as  the  primary  instruction  had  advanced,  candidates  were  required 
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to  be  able  to  read  flucutly,  to  write  neatly  and  correctly,  and  to  bo 
acquainted  with  the  rudiments  of  arithmetic ; they  must  be  work- 
ingmen of  the  first  or  second  class,  must  be  21  years  old  and  have 
served  for  threo  years  in  some  port;  finally,  they  must  furnish  a 
certificate  of  their  professional  capacity,  given  by  the  foreman  of 
their  workshop,  and  countersigned  by  the  director. 

The  course  of  instruction  was  to  last  two  years,  but  the  theoreti- 
cal studies  were  confined  to  the  first  year;  the  second  year  was 
exclusively  devoted  to  the  practical  application  of  the  various  pro- 
fessions of  the  pupils,  the  number  of  whom  was  increased,  the 
recruits  coming  to  a great  extent  from  the  naval  ports.  Brest  was 
to  receive  24,  Rochefort  14,  ami  Toulon  14  ; 52  in  all,  instead  of  3G. 

In  spite  of  the  abolition  of  the  limit  of  higher  age,  which  gave  a 
larger  number  of  pupils  access  to  the  school,  the  recruiting  of  pu- 
pils still  presented  great  difficulties.  These  were  partly  obviated  by 
admitting  assistant  boatswains,  and  even  boatswains,  who  were  paid 
by  the  day.  This  measure  was  productive  of  very  happy  results; 
the  number  of  pupils  was  soon  increased  and  the  studies  were  per- 
sued  with  greater  vigor. 

The  republican  government,  likewise,  devoted  its  attention  to 
these  schools.  A decree  ordering  a reorganization,  was  published 
April  23,  1850,  nnd  is  to  the  present  day  in  force.  The  conditions 
of  admission  were  retained  and  extended  to  workingmen  of  the 
third  class ; the  number  of  pupils  assigned  to  each  post  was  some- 
what changed  ; the  course  of  instruction  was  to  last  two  years ; 
during  the  first,  the  pupils  spent  the  whole  morning  at  the  school, 
and  during  the  second,  only  three  mornings  per  week.  Finally,  it 
was  agreed  that  the  pupils  wore  to  bo  paid  for  the  time  which  they 
devoted  to  the  school,  just  as  if  they  had  worked  in  the  dockyard. 

NinoRAMMC  Of  IJUTBCCTfOX. 

In  order  to  make  the  scientific  instruction  of  more  practical  use, 
the  following  programme  was  fixed  for  each  year. 

First  year. — Arithmetic,  logarithms,  square  cube  roots ; 2,  geom- 
etry ; 3,  elements  of  descriptive  geometry  ; 4,  elements  of  algebra  up 
to  equations  of  the  second  degree ; 5,  linear  drawing ; the  course  of 
arithmetic  and  algebra  lasted  a month  and  a half,  from  10  o’clock 
till  noon,  instruction  in  drawing  from  8 till  10.  The  two  last 
months  of  the  year  were  employed  in  reviewing  all  that  had  been 
taught  during  the  year,  and  ill  preparing  for  the  examination. 

Second  year. — 1,  Common  mechanics;  2,  workshop  accounts;  3, 
drawing.  The  course  of  mechanics  and  workshop  accounts  lasts 
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two  months.  The  half-day  spent  at  the  school  is  divided  into  three 
parts ; the  first  is  occupied  in  drawing,  and  lasts  two  hours ; the 
second  (either  mechanics  or  workshop  accounts)  also  two  hours ; 
the  remainder  of  the  time  is  devoted  to  optional  studies.  When 
the  course  of  mechanics  and  workshop  accounts  is  finished,  the 
pupils  are  divided  into  two  sections;  the  first  comprises  the  carpen- 
ters, and  workmen  of  similar  rank ; the  second  the  mechanicians  and 
workers  in  metal.  During  two  months  and  a half  the  professor  of 
mathematics  teaches  the  section  that  works  in  wood  the  applica- 
tion of  geometry  to  the  drawing  of  working  plans,  explains  to  them 
all  the  details  of  the  drawing  of  the  frame,  the  stern,  the  how  and 
pieces,  &c.  Ho  teaches  them  to  calculate  the  deplacementa  from 
the  centre  of  the  keel,  or  metre-centre.  Finally,  the  pupils  arc  taken 
to  the  molding-loft,  in  order  to  trace  there  a vessel  in  its  true 
dimensions  under  the  directions  of  a drawing-master.  The  metal- 
workers receive  instructions  from  the  professors  of  mathematics,  on 
the  property  and  application  of  steam ; the  functions  of  the  various 
parts  of  a steam-engine;  the  applications  of  descriptive  geometry  to 
the  draw  ing  of  the  different  parts  of  the  steam-engine,  A-c. 

The  instruction  in  drawing  receives  in  these  schools  all  the 
attention  which  the  development  of  naval  construction  demands. 
During  the  first  year  the  pupils  learn  successively  shading  strokes 
of  different  thickness,  simple  and  dotted  ; the  construction  and  use 
of  ladders.  After  this  preparation,  which  applies  to  all,  they  exe- 
cute professional  drawings;  the  carpenters,  plans  of  vessels  after  a 
copy ; the  mechanicians,  plans  of  steam-engines  and  steam-boilers, 
&c.  The  time  devoted  to  drawing  during  the  second  year  is 
employed  l>v  the  carpenters  in  drawing  a fair  copy  of  the  complete 
furnishing  material  of  a vessel,  the  details  of  the  masting,  the  ca|>- 
stan,  the  helm,  Ac. ; by  the  metal-workers  in  drawing  a fair  copy  of 
the  various  machines.  All  these  courses  of  instruction  have  been 
attended  with  satisfactory  results;  most  of  the  pupils  who  have  not 
been  able  to  draw  a straight  line  before  entering  the  school,  on 
leaving  can  draw  in  a creditable  manner  the  working-plan  of  a vessel 
as  well  as  of  the  most  complicated  machines. 

From  its  foundation  in  1810  till  the  end  of  I860,  the  Echo  tie 
maislrnnce  at  Brest  has  heen  attended  by  420  pupils,  viz. : 

275  pupils  actually  in  the  service,  viz.:  34  pupils;  f>0  workingmen;  57 
assistant  boatswains;  100  boatswains;  24  paid  boatswains. 

59  pupils  died  in  the  service,  viz. : 5 pupils,  1 5 workingmen,  7 assistant  boat- 
swains. 22  boatswains;  7 paid  boatswains;  1 naval  storehouse-keeper. 

95  pupils  left  or  were  discharged. 
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To  get  an  idea  of  the  manner  in  which  the  pupils  pass  the  exam- 
ination on  leaving,  it  will  be  seen  from  the  following  table,  which 
shows  the  results  in  the  school  at  Brest  during  the  last  five  years, 
that  the  instruction  given  has  not  been  lost.  The  same  is  the  case 
at  Rochefort  and  Toulon. 


Year*. 

Number 

f pupil*  who  hnve  attended  the  school. 

Total  number 
of 

pupil*. 

With  ^reat  success. 

Successfully. 

With  good  results. 

Without  result. 

1862 

6 

5 

13 

3 

27 

1863 

3 

4 

20 

— 

27 

1864 

5 

5 

15 

4 

29 

1865 

3 

6 

14 

i 

24 

I860 

6 

9 

14 

— 

29 

Total, 

23 

29 

16 

8 

136 

SCHOOL  FOR  NAVAL  ENGINEERS,  STOKERS,  itc. 

Since  the  introduction  of  steam  into  navigation,  it  is  indispensable 
to  have  well-trained  stokers  and  mechanicians,  men  who  enjoy 
robust  health,  great  presence  of  mind,  prudence  and  an  inventive 
genius  when  facing  difficulties,  skill  in  working  metals,  a knowledge 
of  elementary  mathematics  and  its  application  to  their  labor.  In 
order  to  prepare  such  men,  two  special  schools  have  been  established 
by  an  imperial  edict  of  Sept.  24,  1860,  one  at  Brest,  on  board  the 
Urania , and  another  at  Toulon,  on  board  the  Jena.  To  be  admitted 
to  these  schools,  the  conditions  must  be  fulfilled  which  are  required 
for  the  various  grades  in  the  personnel  of  a steam  vessel. 

In  order  to  recruit  these  schools,  all  the  blacksmiths,  braziers 
and  weighers,  ( ajusteurs ) who  belong  to  the  annual  contingent  of 
the  army,  may  bo  sent  officially,  or  at  their  own  request,  to  the 
ports  of  Toulon  and  Brest,  to  bo  incorporated  in  the  companies  of 
mechanics  of  the  navy.  Civilians  arc  admitted  by  contracting  a 
voluntary  engagement  as  stokers.  All,  however,  must  undergo  an 
examination  in  manual  labor,  to  show  their  physical  capacity. 

Tho  course  of  instruction  for  stokers  who  are  candidates  for  the 
grade  of  quartermaster,  comprises,  1,  arithmetic  up  to  and  including 
the  rulo  of  three,  and  square  roots;  2,  common  geometry  up  to  and 
including  spherical  bodies;  3,  a concise  knowledge  of  mechanics, 
and  physics;  4,  description  and  classification  of  steam-engines  for 
vessels ; the  adjusting  of  their  various  parts,  a concise  knowledge  of 
the  property  of  metals  and  their  use  ; 5,  tho  practical  management 
of  machines  and  steam-boilers ; 6,  tho  repairing  of  machines. 
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It  is  evident  that  this  instruction  attracts  to  the  service  of  the 
navy  many  intelligent  and  industrious  young  mechanics  who  would 
not  enter  it,  because,  not  possessing  the  special  knowledge  required, 
they  would  not  run  the  chance  of  remaining  for  a long  time  in  the 
lowest  grade,  viz. : that  of  working  stoker,  the  only  one  to  which 
their  attainments  would  allow  them  to  aspire.  In  following  this  in- 
struction, however,  attentively  and  passing  their  examination  success- 
fully, they  obtain  the  rank  of  pupil  mechanicians,  and  even  of  quarter- 
masters. In  continuing  their  studies,  they  can  rise  still  higher; 
their  schools  furnish  them  with  the  means,  if  they  wish  to  become 
second  boatswains.  To  the  knowledge  already  acquired  are  added : 
1,  arithmetical  progression;  2,  the  whole  of  planimetry;  3, theoret- 
ical mechanics  and  physics ; 4,  theory,  description,  regulation,  and 
construction  of  steam-engines  and  steam-boilers ; 5,  the  working 
and  repairing  of  machines.  I?y  further  pursuing  their  studies  and 
working  diligently,  they  can  rise  from  second  to  first  boatswain, 
and  may  ultimately  obtain  the  position  of  principal  mechanician, 
with  the  rank  of  lieutenant  on  mcn-of-war,  and  even  of  captain  on 
corvettes,  if  they  became  chief  mechanicians.  The  following  table, 
giving  the  statistics  of  the  school  at  Toulon,  will  show  the  success 
w ith  which  these  schools  have  been  attended. 


Xuntbrr  of  pupils  who  have 
attended  the  school  dur- 
ing the  half- year. 
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31 
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49 

41 

44 

31 
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22 

31 

37 

31 

93 

11 

22 

18 

1C 

7 
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25 

29 
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1 

3 

23 

15 

7 

4 
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3 
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5 
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1 

Qiiartormnsier. 

1 

(theoretical.). 

Quartermaster. 

129 

124 

07 

30 

32 

19 

115 

108 

35 

34 

“ 

1*2 

99 

u: 

“ 

li 

(practical.). . 

4 

2 

~ 

— 

— 

3 

2 

' 

“ 

2 

— 

— 

Total 

351 

2*25 

1MI 

07 

07 

.V 

205 

191 

113 

72 

2H 

51 

151 

14'.- 

61 

49 

18 

44 

JWite. — Since  the  ]at  January,  1865,  the  number  of  candidate!  being  Ion  grant,  the  number  of 
jtujtiU  lia*  been  reduced,  but  may  again  be  increased,  when  occasion  demauds  it. 


NAVAL  DRAWING  SCHOOL. 

An  edict  issued  by  Napoleon  I,  Sept.  27th,  1810,  established  at 
Brest  and  Toulon,  on  board  the  Duqucsne  and  the  Tourville,  draw- 
ing-schools for  those  who  wished  to  enter  the  naval  service,  where 
theoretical  nnd  practical  instruction  was  given.  At  the  foundation 
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of  the  naval  school  at  Augouleme  in  1816,  these  drawing-schools 
were  transferred  to  the  shore,  became  less  exclusive,  and  admitted 
to  their  gratuitous  course  all  young  men  from  these  two  great  naval 
stations  who  wished  to  adopt  the  naval  profession.  They  have 
always  been  very  largely  atteuded. 

SCHOOLS  OF  NAVIGATION  AND  HYDROGRAPHY. 

Long  before  the  navy  had  acquired  any  importance,  maritime 
commerce  had  been  immensely  developed.  The  coasting  and  ocean 
trade  required  experienced  and  well-informed  sailors.  There  were 
therefore  in  the  principal  seaports,  gratuitous  schools  of  navi- 
gation, whose  aim  was  to  disseminate  theoretical  knowledge.  These 
schools  were  well  conducted  from  the  year  1584,  when  Henry  111 
issued  the  first  ordinance  on  the  subject,  by  which  boatswains  and 
captains  of  merchant  vessels  had  to  undergo  an  examination  of 
qualifications ; but  opportunities  of  instruction  were  wanting  at  that 
time,  and  it  was  reserved  for  Louis  XIII  to  fill  this  void. 

During  the  memorable  siege  of  La  Rochelle,  Cardinal  Richelieu 
became  convinced  that  the  knowledge  of  a captain,  to  whom  the 
State  intrusts  a merchant-vessel,  ought  not  to  bo  confined  to  the 
most  simple  rules  of  the  art  of  navigation.  lie  consequently,  in 
January,  16:19,  published  a decree,  ordering  the  establishment  of 
schools  of  hydrography,  open  to  all  who  intended  to  study  naviga- 
tion theoretically.  The  king  himself  engaged  to  maintain,  at  his 
own  expense,  a certain  number  of  such  schools,  and  encourage- 
ments were  held  out  to  all  cities  which  would  found  such  schools. 
The  professors  of  hydrography  were  detained  to  assist  at  the 
examinations  of  captains,  boatswains  and  coxswains. 

Such  was  the  origin  of  the  first  professional  instruction  in  navi- 
gation. Here,  as  in  all  institutions  of  learning,  the  instruction  of 
manhood  succeeded  that  of  youth.  If  the  orders  of  Louis  XIII 
were  not  as  generally  executed  ns  they  deserved,  they  w ere  instru- 
mental in  producing  a certain  number  of  learned  hydrographers, 
some  of  whom  became  the  authors  of  the  first  treatises  on  naviga- 
tion ever  published  in  the  French  language. 

A decree  of  Louis  XIV,  (August,  1681,)  another  by  Louis  XV, 
(September  14,  1764,)  and  third  by  Louis  XVI,  (January  1,  1786,) 
show  that  the  ancient  monarchy  did  not  lose  sight  of  this  branch 
of  instruction.  In  the  last  mentioned  decree,  the  Marquis  of  Castries, 
Secretary  of  the  Navy,  united  under  one  common  law  all  these 
establishments,  whose  organization  was  far  from  uniform.  The 
professors  were  in  future  chosen  by  competition.  Two  chairs  of 
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“ hydrographic  examiners  ” were  created,  charged  with  the  super- 
intendence of  the  instruction,  to  assist  at  the  examinations. 

A decree  of  tho  National  Assembly,  which  became  a law, 
August  16th,  1701,  decided  that  gratuitous  schools  of  hydrography 
should  be  established  at  the  expense  of  the  State,  in  thirty-four 
different  places.  This  decree  was  supplanted  by  others  published 
a few  years  later,  further  regulating  the  course  of  instruction. 

During  the  wars  of  the  first  Empire,  Napoleon  1 never  forgot  to 
extend  the  benefits  of  French  institutions  wherever  his  armies 
were  victorious.  To  this  circumstaucc  several  foreign  seaports  owe 
their  excellent  schools  of  navigation. 

The  hydrographic  instruction  was  completely  reorganized  by 
a royal  edict  of  August  7,  1825,  under  the  ministry  of  Count  de 
Chabrol.  This  is  still  in  force  with  but  few  modifications.  One 
professor  is  charged  with  giving  instruction  in  each  of  the  42  schools 
of  the  Empire ; two  examiners  have  charge  of  the  general  supervision 
of  these  schools,  and  hold  the  annual  examinations. 

Instruction  is  gratuitous,  and  sailors  can  enter  from  the  age  of 
13  upwards,  but  they  rarely  attend  them  before  they  arc  22  or  23 
years  old.  The  professors,  on  five  days  of  the  week,  impart  instruc- 
tion for  four  hours  a day.  There  are  two  different  courses  ; one 
superior  and  the  other  elementary ; the  first  theoretical  and  practical, 
the  other  essentially  practical.  Wherever  there  is  an  observatory, 
the  pupils  are  practiced  in  observations. 

The  programme  of  the  theoretical  instruction  comprises:  for  ocean 
voyages,  elements  of  arithmetic,  algebra,  geometry,  trigonometry, 
elements  of  astronomy,  navigation,  use  of  instruments  and  nautical 
tables,  elementary  knowledge  of  steam-engines,  as  applied  to  navi- 
gation, French  composition ; for  tho  coasting-trade,  elements  of 
practical  arithmetic,  geometry,  practical  navigation,  elementary 
knowledge  of  steam-engines,  nautical  calculations.  The  examina- 
tions arc  annual,  and  no  one  is  admitted  to  the  practical  examination, 
unless  ho  has  reached  the  age  of  24,  and  has  served  five  years  on  a 
French  vessel.  It  comprises  rigging,  management  of  sails,  a 
knowledge  of  coasts,  currents,  tides,  and  gunnery.  After  the  prac- 
tical examination  has  been  successfully  passed,  the  pupil  must  un- 
dergo  tho  theoretical  one. 

For  the  results  produced  by  these  establishments,  the  average 
attendance  of  the  schools  of  navigation,  and  the  number  of 
sailors,  who  have  become  captains  or  boatswains,  we  refer  to  the 
following  tables. 
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Number  of  sailors  who  have  attended  the  schools  of  hydrography  from  1849  to 
18GC ; of  candidates  who  have  obtained  the  rank  of  “ captain  ” for  sea  voyages , 
or  44  boatswain  ” for  the  coasting  trade. 


NUMBER  Or  SAILOR*. 


8cho!a*tic  Year,  j 

ADMITTED  A* 

Pupil*  of  the  School*. 

(of  the  *e*  voj***.) 
Cn  plains. 

(of  the  coadiaf  tndc.  i 
Boatswain*. 

1 Total. 

1849-50 

1,307 

163 

331 

494 

1850-51 

1,347 

187 

369 

556 

1851-52 

1,344 

15G 

325 

481 

1852-53 

1,324 

168 

317 

485 

1853-54 

1,255 

208 

292 

500 

1854-55 

999 

151 

178 

329 

1855-56 

1,116 

148 

182 

330 

1856-57 

1,804 

253 

493 

746 

1857-58 

1,907 

252 

42G 

678 

1858-59 

1,568 

258 

354 

612 

1859-GO 

1,525 

234 

278 

512 

1860-61 

1,424 

253 

263 

516 

1861-62 

1.422 

213 

244 

457 

1862-63 

1,424 

229 

252 

481 

1863-64 

1,571 

279 

276 

555 

1864-65 

1.410 

309 

260 

669 

1865-66 

1,205 

270 

278 

548 

Total, 

23,952 

3,731 

5,118 

8,849 

Ann.  average, 

1,409 

219 

301 

520 

Ports  where  schools  of  hydrography  are  established,  with  the  average  number  of 
pupils  who  annually  attend  every  school,  collected  from,  official  documents  since 
the  year  1849. 


Port*. 

Number  of 
pupil*. 

Port*. 

Number  of 
pupil*. 

58 

24 

8 

77 

7 

37 

S.mit-Yalerie-sur-Sommc, . . . 

21 

La  Rochelle, 

u 

1 1 

86 

24 

27 

39 

50 

5 

17 

11 

16 

19 

29 

70 

42 

37 

24 

116 

16 

30 

13 

28 

50 

19 

8 

74 

72 

9 

20 

94 

16 

34 

9 

Lo  Cruisic, 

27 

BastUk | 

30 
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THE  NAVAL  SCHOOL  AT  BREST. 

Napoleon,  in  1810-11,  established  the  first  naval  school-ships  in 
France,  the  Tourville  being  chosen  for  that  purpose  at  Brest,  and 
the  Dugueme  at  Toulon.  These  schools  were  placed  under  the 
orders  of  the  maritime  prefects  of  the  two  ports.  In  1816,  these 
two  schools  were  abolished  by  decree,  and  a royal  marine  college 
was  established  at  Angoulemc.  Several  other  changes  took  place, 
and  in  1830  the  college  was  replaced  by  a naval  school  on  board 
the  Orion , an  old  74  ; this  vessel  was  succeeded  by  several  others, 
all  of  which  have  received  the  name  of  the  second  school-ship,  the 
Borda,  named  after  Captain  Borda,  a naval  officer  of  great  scientific 
and  practical  ability.  The  present  ship  is  a noble  three-decker, 
pierced  for  120  guns,  was  launched  in  1847,  and  took  part  in  the 
Crimean  war. 

The  Borda  is  stationed  at  Brest,  and  its  rigging  has  been  reduced 
to  that  of  a frigate.  The  forepart  of  the  Becond  gun-deck  of  the 
vessel  still  retains  something  of  its  old  character,  and  is  provided 
with  six  guns  on  each  side  for  practice.  The  other  parts  of  the 
vessel  have  been  completely  altered ; the  decks  have  been  cut  away, 
so  as  to  form  two  large  lecture-rooms  and  two  school-rooms.  Not 
only  the  pupils  but  also  their  professors  and  most  of  the  officers 
are  lodged  on  board  the  vessel.  On  deck  are  specimens  of  various 
kinds  of  guns  in  use  in  the  French  navy,  and  a gymnasium.  The 
quarter-deck,  which  is  continued  to  the  mainmast,  is  divided,  the 
forepart  being  appropriated  to  the  pupils,  and  the  aft  to  officers. 

Candidates  are  admitted  to  this  school  after  a public  examina- 
tion, which  occurs  annually.  For  admission  to  the  examination  the 
applicant  must  prove  his  French  birth — his  being  at  least  fourteen 
years  of  age  and  not  over  seventeen  years,  and  his  having  no  in- 
firmity that  disables  him  for  marine  duty. 

The  requirements  for  admission  arc  a knowlege  of  arithmetic, 
algebra,  geometry,  plane  trigonometry,  applied  mathematics,  nat- 
ural philosophy,  chemistry,  geography,  the  English  language,  draw- 
ing. The  candidates  must  prepare  a composition  in  French,  a trans- 
lation from  Latin,  an  exercise  in  English,  a numeral  calculation  in 
trigonometry,  a geometrical  drawing,  and  an  off-hand  sketch  of  a 
head.  There  are  two  oral  examinations  on  the  above  studies,  the 
second  of  which  is  not  attempted  if  the  first,  which  is  elementary, 
is  unsatisfactory. 

The  commander  of  the  Borda  is  a full  captain,  and  the  instruc- 
tion, which  is  practical  as  well  as  theoretical,  is  confided  to  eleven 
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professors,  of  whom  five  belong  to  the  hydrographic  department, 
eight  are  full  lieutenants,  and  one  a principal  engineer.  The  duties 
of  the  five  hydrographic  professors  are  thus  divided  : — Two  teach 
astronomy  and  navigation,  two  analytical  and  mechanical  science, 
and  the  last  natural  philosophy  and  chemistry.  The  duties  of  the 
other  professors  are  thus  arranged  : — Two  for  literature,  history  and 
geography  ; two  for  the  English  language  ; and  two  for  draw  ing. 
The  lieutenants  direct  four  courses  of  instruction,  namely,  naval 
architecture,  the  theory  and  practice  of  managing  a ship,  gunnery 
and  small  arms,  with  practice,  and  nautical  calculations.  The  en- 
gineer professor  teaches  the  theory  and  management  of  steam- 
engines  and  mechanics.  The  other  officers  are  a captain  of  a frig- 
ate, (second  iu  command,)  a chaplain,  a financial  and  an  adminis- 
trative officer,  and  two  medical  men.  Besides  these,  there  is  a 
captain  of  gunnery  and  several  under-officers  of  the  marine  and 
artillery. 

Tho  school  sessions  commence  on  the  first  of  October,  and  on 
that  day  promotions  of  tho  pupils  are  made  in  the  various  classes. 
Those  who  have  passed  two  years  of  study  in  the  ship  are  called 
grand  ancients,  rank  with  naval  aspirants  of  the  second  class,  and 
are  eligible  to  make  a voyage  of  circumnavigation  in  another  vessel 
appropriated  to  that  purpose ; pupils  who  have  been  one  full  year 
in  the  Borda  are  called  ancients,  and  tho  rest  new  boys,  or  iu  French 
naval  language,  fistots.  The  boys  have  each  a number,  and  in  all 
the  ordinary  routine  of  tho  school-ship,  this  takes  the  place  of  a name. 

Tho  elder  pupils  arc  employed  as  monitors  over  the  younger,  and 
each  of  the  former  has  one  or  more  allotted  to  him,  not  ns  a fag, 
but  as  a scholar,  whom  it  is  his  duty  to  teach  all  he  himself  knows. 
It  is  said  that  the  system  succeeds  admirably,  and  that  for  the  first 
few  months  the  instruction  of  the  new  comer  is  left  almost  entirely 
to  his  ancient  ; the  new  pupil  thus  escapes  without  difficulty  many 
errors  of  discipline  into  which  ho  would  otherwise  inevitably  fall. 

The  discipline  of  the  school  is  severe ; the  boys  rise  every  morn- 
ing, all  the  year  round,  at  five  o’clock,  stow  away  the  hammocks  in 
which  they  sleep,  attend  prayers,  and  then  commence  their  morn- 
ing’s work. 

They  are  well  fed,  having  coffee  or  chocolate  in  tho  morning, 
dinner  (old  style)  at  12  o’clock,  a lunch  of  bread  ( gouter ) at  4.30, 
and  supper  at  7.45,  with  bread  a discretion,  and  about  four-tentha 
of  a piut  of  wine  at  each  of  the  two  principal  meals. 

The  morning  studies  arc  devoted  to  science ; those  of  noon  to 
practice  with  guns,  or  practical  study,  marine  machinery,  or  draw- 
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ing ; and  the  evening  to  litcratnre,  the  English  language,  or  naval 
architecture.  All  the  studies  are  pursued  on  board,  with  the  excep- 
tion of  natural  philosophy  and  chemistry,  the  professor  of  which  has 
at  bis  command  in  the  town  the  collection  of  instruments  and 
chemicals,  as  well  as  the  lecture-room  and  laboratory  of  the  central 
pharmaceutical  establishment.  At  times,  also,  the  pupils  are  taken 
to  visit  the  vessels  in  process  of  construction,  and  the  workshops  in 
the  arsenal,  and  to  practice  with  small  arms  on  shore. 

There  are  eight  boats  attached  to  the  Borda , and  the  pupils  are 
practiced  almost  every  day,  and  in  all  weathers,  in  rowing  and  sail- 
ing, under  the  eye  of  an  officer,  who  watches  the  exercises  from  on 
board  a small  steam-gunboat  attached  to  the  school.  The  ordinary 
studies  of  the  school  end  between  six  and  Bcvcn  in  the  evening,  and 
the  pupils  turn  in  at  nine  o’clock  for  their  eight  hours’  rest. 

Thursday  and  Sunday,  as  usual  in  France,  are  exceptional  days, 
when,  after  nautical  calculations,  (which  are  never  omitted,)  tlio 
elder  pupils  or  ancients  practice  with  small  arms  on  shore,  and  the 
juniors  are  drilled  in  the  use  of  the  sword,  musket,  and  bayonet. 
After  this  they  have  six  hours’  hard  work  in  maneuvering  two  small 
corvettes,  provided  for  the  purpose,  that  belonging  to  the  ancients 
being  a screw-steamer. 

The  boys,  as  a rule,  arc  at  liberty  on  alternate  Sundays,  and  the 
most  advanced  every  Sunday  afternoon.  This  is  a recent  innova- 
tion ; the  pupils  used  to  be  free  scarcely  more  than  once  a month  ; 
but  this  gave  rise  to  much  discontent  and  some  disturbance,  and  the 
rule  has,  therefore,  been  made  less  severe.  In  addition  to  this  lib- 
erty, however,  all  the  lads  are  allowed  to  see  their  friends  for  a short 
period  during  the  exercises  on  shore  on  Sunday  and  Thursday  morn- 
ings, and  those  who  arc  not  free  on  Sunday  arc  taken  on  shore  for 
a change  in  the  afternoon.  During  the  summer  months  the  boys 
bathe  in  the  sea. 

A peculiar  custom  exists  in  the  school — the  boys  are  allowed  to 
smoke  during  the  hour  of  recreation  after  dinner,  and  at  certain 
other  times ; and  for  this  reason,  that  as  it  was  found  utterly  im- 
possible to  stop  the  practice  entirely,  it  was  deemed  better  to  recog- 
nize it  in  moderation,  and  thus  stop  its  secret  indulgence  and  the 
attendant  danger  of  fire. 

The  punishments  inflicted  in  the  school  are  extra  drill  and  con- 
finement, either  in  a small  cell  or  in  a dark  hole,  with  a regimen  of 
bread  and  water ; for  very  grave  offences,  boys  are  dismissed  or  ex- 
pelled. On  the  other  hand,  tho  marks  for  good  conduct  are  nu- 
merous ; there  arc  several  examinations  in  the  various  classes  during 
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the  nine  months  of  the  school  year,  and  those  pupils  who  gain  the 
greatest  number  of  marks  are  called  eleven  <T  elite,  and  wear  a gold 
anchor  on  their  collars,  or,  in  the  case  of  the  first  twelve,  two  an- 
chors ; the  pupil  who  has  gained  the  largest  number  of  marks  bears 
the  high  but  merely  nominal  rank  of  first  brigadier,  and  he  who 
enters  the  school  with  the  greatest  success  at  the  examination  is 
called  major.  A general  examination  takes  place  at  the  end  of  the 
year,  when  the  ancients  who  pass  become  aspirants  in  the  navy,  and 
the  juniors  are  raised  to  the  upper  class  in  the  school ; those  who 
fail  in  the  examination  are  cither  sent  back  to  their  class,  or  rejected 
as  unfit  for  the  naval  career.  The  first  and  second  prizemen,  on 
quitting  the  school,  receive  each  a quadrant  in  the  name  of  the  Em- 
peror, and  the  third  a telescope. 

The  elder  pupils  have  nearly  three  months’  holiday,  but  the  junior 
pass  a month  on  board  another  vessel,  the  Bougainville,  for  what  is 
called  the  summer  campaign.  This  vessel,  which  was  constructed 
specially  for  the  school,  is  a screw  dispatch-boat  with  engines  of 
120  horse  power;  the  summer  voyage  is  settled  by  the  Minister  of 
Marine,  and  includes  a visit  and  examination  of  the  ports  of  L’Orient 
and  Cherbourg,  touching  at  some  remarkable  points  of  the  French 
coast,  sometimes  casting  anchor  .off  the  English  coast,  and  some- 
times running  as  far  as  Ferrol  in  Galicia. 

The  grand  ancients,  when  their  holidays  arc  over,  that  is  to  say 
on  the  first  of  October,  join  the  Jean  Bart,  which  makes  an  annual 
voyage  of  several  months’  duration.  This  boat  was  built  in  1852 
and  made  its  first  voyage  of  this  kind  in  1864-5.  She  is  an  80-gun 
ship,  of  the  mixed  class,  having  engines  of  450  nominal  horse- 
power. In  August  of  the  present  year  she  will  have  completed  her 
fourth  and  last  voyage  of  circumnavigation,  another  vessel,  the 
Donawert,  now  being  prepared  to  succeed  her.  The  upper  gun- 
deck  of  the  Jean  Bart  is  disarmed,  and  converted  for  the  use  of  a 
part  of  the  officers  and  the  pupils,  who-  number  about  a hundred, 
and  occupy  eight  cabins,  each  with  two  portholes ; here  the  young 
men  cat,  and  drink,  and  sleep,  as  well  as  pursue  their  studies. 

The  officers  of  the  Jean  Bart  consist  of  a full  captain  in  com- 
mand, a second  captain,  a chaplain,  ten  lieutenants,  one  having 
charge  of  each  pupil’s  cabin,  or  paste,  as  it  is  called,  and  two  giving 
instruction  in  sailing  and  gunnery  ; a surgeon-major,  who  gives  in- 
structions respecting  the  means  of  keeping  a crew  in  health ; two 
assistant-surgeons,  an  engineer,  a drawing-master,  and  some  others. 

The  Minister,  as  in  the  case  of  the  summer  cruise  of  junior 
pupils,  settles  the  course  to  bo  taken  by  the  Jean  Bart.  Generally 
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the  West  India  islands  arc  visited  in  the  months  of  March  and 
April,  when  the  pupils  are  principally  exercised  in  hydrographical 
works  off  St.  l’ierre  aud  Fort  de  France;  in  gunnery  on  board,  aud 
small-arms  on  shore ; in  the  daily  management  of  boats  for  em- 
barkation and  disembarkation ; and  in  the  management  of  sails  in 
the  intricate  channels  of  the  archipelago.  They  are  shown,  more- 
over, how  to  perform  difficult  operations,  such  as  the  unshipping  of 
the  rudder  and  bringing  it  on  deck  for  examination,  lifting  a mast, 
<tc.  The  pupils  are  required  to  keep  written  records  of  all  such 
operations,  and  to  illustrate  the  narrative  when  necessary  with 
drawings.  When  they  visit  foreign  yards  and  arsenals,  they  are 
expected  to  give  minute  accounts  of  what  they  have  seen  there,  and 
besides  a daily  journal,  to  write  critical  notices  of  all  the  different 
machines,  methods  of  rigging,  aud  maneuvers,  which  they  have 
witnessed. 

The  difficult  channel  of  the  Isle  St.  Sebastian,  off  the  coast  of 
Brazil,  that  of  the  Bermudas,  the  river  Hudson,  nnd  the  coast  of 
Newfoundland,  are  among  the  places  selected  to  initiate  the  pupils 
in  the  difficulties  of  navigation.  At  Annapolis,  in  the  Chesapeake, 
a visit  is  paid  to  the  National  Naval  School  of  the  United  States  at 
the  season  when  the  general  examinations  take  place  in  that  estab- 
lishment. The  voyage  usually  terminates  with  a visit  to  Cape 
Breton  and  some  points  of  Newfoundland ; the  fisheries  and  drying- 
houses  of  St.  Pierre  and  Miquelon  are  generally  visited,  and  the 
Jean  Bart  returns  to  Brest  between  the  1st  aud  6th  of  August, 
having  been  absent  ten  months.  A sailing  brig  named  the  Obligado 
has  lately  been  attached  to  the  Jean  Bart  as  a supplementary  vessel. 


SCHOOL  OF  NAVAL  ARCIHTECTt'RE  AT  PARIS. 

The  construction  of  ships  and  engines  in  the  French  naval  service 
is  intrusted  to  the  Corps  of  Marine  Engineering,  (Carp*  du  Genie 
Maritime,)  consisting  of  T21  officers,  viz.,  1 inspector-general,  10 
directors  of  naval  construction,  40  marine  engineers,  and  70  assist- 
ant engineers. 

This  corps  is  recruited  from  the  graduates  of  the  Polytechnic, 
and  having  passed  satisfactorily  the  required  examination  for  the 
public  service,  are  sent  to  the  School  of  Application  of  Naval  Engi- 
neering at  Taris,  and  to  the  dockyards,  to  learn  their  special  busi- 
ness. The  usual  number  in  attendance  is  30,  and  the  annual  cost 
of  the  school  is  about  100,000  francs. 

The  course  occupies  two  years  and  a-half — three  winters  in  Paris 


Digitized  by  Google 


NAVIGATION  AND  NAVAL  SCHOOLS.  (>77 

and  two  summers  in  the  dockyards.  The  pupils  having  a good  gen- 
eral education  and  a complete  special  know  ledge  of  mathematics  and 
geometrical  drawing,  the  courses  are  from  the  start  eminently  prac- 
tical. 

The  instruction  in  Paris  during  the  first  session  consists  of:  1,  a 
course  on  construction  ; 2,  on  displacement  and  stability ; 3,  on 
strength  of  materials ; 4,  English ; 5,  free-hand  drawing ; 6,  plan- 
drawing of  vessels.  During  the  second  session  it  consists  of : 1,  a 
practical  course  on  steam-engines ; 2,  a theoretical  course  on  steam  ; 
3,  applied  mechanics,  machiues  in  general ; 4,  English;  5, accounts; 
C,  plan-drawing,  ships  and  engines ; 7,  pictorial  drawing.  During 
the  third  session:  1,  course  on  stability,  (2d  part;)  2,  on  naval 
architecture ; 3,  naval  artillery ; 4,  technology  of  workshops  special 
to  the  uavy  ; 5,  accounts;  6,  English;  7,  plau-draw iug,  projects  for 
ships;  8,  free-hand  drawing. 

In  the  first  year  ship  building  is  taken  up ; in  the  second,  the 
steam-engine,  and  in  the  third  the  two  arc  combined  and  completed. 
When  in  the  dockyards,  the  pupils  are  placed  under  the  order  of  the 
engineer  in  charge  of  works  in  execution,  who  sees  that  they  are 
attentive  to  their  duty,  and  have  proper  instruction.  He  also  ex- 
amines and  certifies  the  journals  which  the  pupils  have  to  keep. 
The  director  of  the  school  gives  each  pupil  detailed  instruction  to 
guide  him  in  the  choice  of  the  practical  work  lie  shall  attend  to. 
The  first  summer  is  devoted  to  the  construction  of  ships,  the  second 
to  that  of  engines.  The  pupils  select  the  ports  to  which  they  will 
go,  according  to  their  standing  in  their  class. 

At  the  end  of  two  years  and  a half,  the  pupils  are  examined  by 
a board,  and  if  found  qualified,  they  arc  appointed  assistant  engi- 
neers of  the  third  class.  If  they  fail  to  pass,  they  may  bo  allowed 
auother  year — but  failing  in  that,  they  are  definitely  rejected. 

The  private  pupils,  natives  or  foreigners,  who  to  the  number  of 
eight  are  allowed  to  attend  the  course  in  Paris,  mayr  obtain  permis- 
sion to  go  through  the  whole  practical  course  in  one  of  the  imperial 
dockyards,  hut  are  not  subjected  to  the  same  discipline  as  the  reg- 
ular pupils.  On  leaving,  they  receive  from  the  director  a certificate 
of  the  course  gone  through,  their  talent  and  diligence. 

The  school  is  under  the  immediate  orders  of  a Director  of  Xaval 
Construction,  who  is  also  one  of  the  professors,  and  is  assisted  in 
the  several  branches  taught  by  other  professors,  who  arc  marine 
engineers,  and  a special  teacher  of  drawing,  and  another  of  the 
English  language. 
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MARITIME  CONSCRIPTION. 

The  French  naval  service  is  supplied  by  a system  of  conscription 
analogous  to  that  for  the  army.  All  persons,  who  reside  on  the  coast, 
whose  lalior  is  on  the  sea,  or  on  navigable  rivers  reached  by  the  tide, 
are  enrolled  on  arriving  at  the  age  of  eighteen,  and  arc  liable  to  be 
summoned  to  the  naval  service  until  they  nre  fifty,  for  an  aggregate 
period  of  seven  years. 

SCHOOLS  OP  MARINE  ARTILLERY. 

There  is  at  Brest,  Toulon,  and  L’Orient,  schools  of  marine  artil- 
lery, besides  floating  schools  at  Brest  and  Toulon,  for  practice  at  firing 
at  a mark  at  sea. 

EOARI>  OP  nTOUOCRAPnEBS. 

The  Board  of  Ilydrographcrs  is  located  at  Paris.  Pupils  who 
have  completed  the  polytechnic  course  enter  the  corps  with  the  rank 
of  eleve  hydrayrophe,  with  the  same  rank  and  advantages  as  naval 
architects.  They  are  sent  to  the  coast  to  make  surveys,  and  after 
two  years  service  in  the  field,  and  in  office  work  under  special  instruc- 
tion, become  assistant  hydrographers  without  further  examination. 
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L MILITARY  AND  COMMERCIAL  MARINE. 

The  progress  of  the  French  Navy  is  represented  in  tho  following 
statistics  taken  from  the  Statesman's  Year  Book  for  1871 : In  1780 
the  war  fleet  consisted  of  60  first-class  ships,  24  second  class,  and 
182  smaller  vessels, — total  266  ships,  with  13,300  guns,  and  78,000 
sailors.  In  1805,  the  number  was  reduced  by  casualties  and  neg- 
lect to  18  mcn-of-war,  with  1,352  guns.  In  1844  the  whole  force 
amounted  to  226  sailing  vessels,  and  47  steamers,  with  8,039  guns 
and  24,513  sailors.  In  1855  the  navy  was  reorganized,  by  the 
introduction  of  every  new  appliance  of  naval  architecture,  construc- 
tion, and  ordnance,  with  the  following  results,  in  1869-70  : 


Clowe*.  Number.  Horte-Power.  Gun*. 

1.  Iron-clads, 62  28.160  672 

2.  Screw  Steamers, 264  65.812  1,647 

3.  Paddle  Steamers, 62  8,665  154 

4.  Sailing  Vessels, 113  ....  672 


Total, 401  92,627  3,045 


The  iron-clads  Magenta,  Solferino,  Couronnt,  Normandie,  Invin- 
cible, and  the  cupola  ship  Taureau,  are  plated,  with  rifle  breech- 
loading guns,  and  are  not  surpassed  in  strength  and  destructive 
armament  by  the  ships  of  any  other  navy. 

Eleven  of  the  smaller  iron-clads,  besides  the  ,ordinarv  floating 
batteries,  are  so  constructed  that  when  out  of  service  they  can  be 
taken  to  pieces,  packed  up  and  stored  away  at  the  arsenal  of  Toulon. 

The  navy  is  manned  by  a marine  conscription,  which  dates  back 
to  1683.  For  this  purpose  the  maritime  population  is  divided  into 
five  grand  divisions,  the  centres  of  which  arc  the  five  great  Naval 
stations,  with  12  subdivisions,  including  all  the  great  seaports.  • 
Within  these  divisions  all  men  and  youths  from  the  18th  to  50th 
year  of  age,  devoted  to  a sea-going  life,  are  enrolled,  to  the  number 
of  about  170,000.  Except  in  a national  emergency  the  government 
dispenses  with  the  services  of  all  under  20,  and  over  40,  as  well  as 
pilots,  captains,  fathers  of  large  families,  and  seamen  ready  for  long 
voyages  in  merchant  ships. 

The  navy  was  officered  in  1869  by  two  admirals,  18  vice  admi- 
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rals  in  active  service,  and  10  on  the  reserve  list;  30  rear  admirals 
in  active,  and  19  on  reserve  list;  130  captains  of  first  class;  286 
captains  of  frigates;  825  lieutenants;  600  ensigns;  and  300  mid- 
shipmen, or  aspirants; — total,  2,218  officers,  and  39,346  sailors,  who, 
together  with  engineers,  dockyard  laborers,  surgeons,  chaplains, 
brought  np  the  number  in  actual  service  in  1869  to  74,403,  which 
did  not  include  28,623  marines. 

The  commercial  marine  of  France  embraced  in  1867,  15,259 
vessels,  with  a tonnage  of  1,042,811,  ranging  from  30  tons  to  800 
tons  each,  and  employing  over  150,000  seamen,  including  40,000 
officers,  whose  duties  required  special  professional  training.  Of 
these,  607  were  steamers,  with  an  aggregate  of  129,777  tons  and 
55,160  horse  power.  The  value  of  the  commerce  of  France  for 
1867-8  was  7,500  millions  of  francs. 

H.  NAVAL  AND  NAVIGATION  SCHOOLS. 

The  French  government  was  among  the  earliest  to  provide  special 
schools  for  the  officers  of  its  merchant  service  as  well  as  for  its  war- 
vessels.  Prior  even  to  the  establishment,  under  an  ordinance  issued 
by  Cardinal  Richelieu,  of  schools  for  the  study  of  navigation  in 
1629,  Henry  III.,  in  1584,  had  instituted  examinations  for  boat- 
swains and  captains  of  merchant  vessels,  for  which  preparation  had 
to  be  made  with  private  teachers.  In  1791  free  schools  of  hydrog- 
raphy were  authorized  in  thirty-four  sea-ports ; out  of  24,000  pupils 
of  these  schools,  from  1850  to  1866,  3,731  qualified  themselves  as 
captains  of  vessels  in  the  foreign  trade,  and  5,118  for  service  in  the 
coasting  trade.  Prior  to  1800,  in  fitness  of  design  and  skill  in 
construction,  French  naval  architecture  was  superior  to  that  of  other 
countries.  * 

The  system  of  education  for  the  mercantile  and  military  marine 
embraced  in  1 866  the  following  schools  : 

1.  Nautical  School  for  the  Orphans  of  Sailors. 

2.  Tho  Inflexible  and  other  School-ships. 

3.  Naval  Apprentice  Schools  at  the  government  naval  stations. 

4.  School  for  Boatswains  and  Shipmasters. 

5.  School  for  Naval  Knginoers  and  Stokers. 

6.  Naval  Drawing  School. 

1.  Schools  of  Navigation  and  Hydrography. 

8.  Naval  School  at  Brest. 

0.  School  of  Naval  Architecture  at  Paris 

10.  School  of  Marino  Artillery. 

11.  School  and  Board  of  Hydrography. 

12.  Naval  School  of  Medicine  aud  Pharmacy. 
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INTRODUCTION. 

The  organization  of  the  North  German  Confederation,  and  more 
recently  of  the  German  Empire,  and  the  necessities  of  its  position, 
have  already  led  to  the  rapid  development  of  a military  marine,  and 
the  unity  of  the  commercial  interests  of  the  different  States  will 
soon  expand  its  navigation  as  well  as  its  naval  armament 

1.  KINGDOM  OF  PRUSSIA. 

Long  before  Prussia  was  largely  interested  in  either  a military  or 
commercial  marine,  the  government  had  provided  for  the  systematic 
training  of  all  concerned  in  the  construction,  equipment,  and  run- 
ning of  ships,  whether  destined  for  the  defense  of  the  country  or  to 
its  commercial  interests.  After  enjoying  opportunities  of  studying 
the  theory  of  their  business,  as  well  as  the  practical  application  of 
its  principles,  they  must  pass  an  examination  to  test  their  knowl- 
edge both  of  the  theory  and  practice — with  a provision  that  no  one 
shall  assume  the  responsibility  of  the  life  and  property  of  others 
without  holding  a certificate  of  proficiency. 

NAVIGATION  SCHOOLS. 

Thcro  are  six  schools,  situated  at  Mcmul,  Dantzic,  Pollan,  Gra- 
bow  (near  Stettin),  and  Stralsund,  devoted  to  the  education  of 
young  men  who  propose  to  become  mariners  and  masters  of  mer- 
chant vessels.  A single  director,  residing  at  Dantzic,  has  the  super- 
intendence of  all  these  schools,  which  have  each  two  professors, 
each  in  charge  of  a division  of  the  school,  and  an  assistant  who 
devotes  himself  to  drawing  in  connection  with  the  construction  of 
vessels,  and  of  charts.  The  principal  has  charge  of  the  higher 
division,  in  which  navigation  and  geography,  both  of  the  sea,  and 
of  the  natural  productions  and  commercial  facilities  of  different 
countries  are  taught.  The  lower  division  deals  with  subjects  which 
concern  pilots — their  professional  and  legal  duties. 

Candidates  must  have  mastered  the  subjects  of  elementary  in- 
struction, and  are  examined  as  to  their  ability  to  read,  write,  and 
compose  in  their  native  language,  and  to  go  through  ordinary  arith- 
metical problems  with  facility  and  accuracy.  An  examination  of 
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candidates  takes  place  every  year  at  each  school,  which  is  conducted 
by  the  head  professor,  in  the  presence  of  the  director  of  this  class 
of  schools.  > 

To  be  admitted  to  the  examination  the  candidate  must  bring  a 
certificate  of  good  character,  that  he  is  over  14  and  under  40  years 
of  age.  The  school  fee  is  ten  thalers  per  quarter  for  the  highest  or 
navigation  class,  and  six  thalers  for  the  lower  or  pilot’s  class.  There 
are  32  lessons  per  week  in  both  divisions. 

The  subjects  taught  in  the  lowest  division  are : — arithmetic,  plane 
geometry,  carpentry,  plane  and  spherical  trigonometry,  navigation, 
territorial  and  astronomical  observations,  drawing  of  sea  charts  and 
astronomical  maps,  and  the  English  language. 

In  the  highest  division,  in  addition  to  the  studies  of  the  lower, 
in  which  the  pnpils  aro  carried  further  on,  rigging  and  other  points 
of  practical  seamanship,  drawing  the  different  parts  of  a vessel,  the 
commercial  requirements  respecting  a ship’s  papers,  and  the  course 
of  exchange  at  the  principal  commercial  ports,  are  tanght. 

A final  examination  is  held  in  which  diplomas  are  awarded  to 
those  who  have  completed  the  whole  course,  and  of  proficiency  in 
certain  studies,  cither  of  which  are  of  practical  service  in  obtaining 
situations,  and  without  which  certain  positions  oan  not  be  obtained. 

NAVAL  ARCHITECTURE. 

In  the  Trade  or  Polytechnic  School  in  Bertin,  provision  is  made 
for  instruction  in  naval  construction : 

First — In  the  mathematical  foundation  of  the  most  important 
physical  laws ; in  physics,  drawing,  modeling,  and  the  general  prin- 
ciples of  construction ; in  practical  hydraulics ; the  theory  of  ma- 
chinery, and  the  steam-engine. 

Second — In  the  application  of  these  principles  to  the  business  of 
ship-designing  and  construction,  and  particularly  to  designs  for  ves- 
sels, and  the  different  parts  of  a ship  in  detail ; to  the  art  of  ship- 
building ; the  general  displacement  of  water  and  stability ; hydro- 
static calculations;  general  principles  with  regard  to  the  form  of 
vessels,  and  the  theory  of  sailing  and  steam-ships ; details  of  con- 
struction of  wooden  and  iron  vessels;  practice;  and  planning  and 
calculating  the  cost  and  capacity  of  vessels. 

There  are  reviews  of  the  ground  gone  over  at  the  close  of  each 
term,  which  is  obligatory  only  on  those  who  enjoy  free  places,  and 
each  student  receives  a certificate  at  the  end  of  his  course,  setting 
forth  all  his  lectures  and  practical  exercises,  with  an  opinion  as  to 
his  practical  judgment. 
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II.  AUSTRIA. 

Under  the  new  army  organization  of  1889,  the  military  forces 
of  the  whole  empire  are  divided  into  the  Standing  Army,  under 
the  control  of  the  Imperial  Minister  of  War;  the  Landwehr,  whose 
duties  are  limited  to  the  respective  divisions  from  which  it  is  drawn, 
under  the  control  of  the  Austrian  and  Hungarian  war  ministers; 
and  the  Landstrum,  or  general  levy,  which  is  compulsory  in  the 
Tyrol  and  Military  Frontier,  and  voluntary  in  the  rest  of  the  em- 
pire. The  Emperor  is  supremo  chief  of  the  military  and  naval 
forces,  and  from  him  must  emanate  all  concentrating  movements  of 
troops.  In  1871  the  Standing  Army  consisted  of  278,470  men  on 
the  peace  footing,  and  838,700  on  the  war  footing. 

The  naval  forces  of  Austria  consisted  in  1871,  of  40  steamers 
and  10  sailing  vessels,  viz. : 


Ilonw-  power. 

Gun*. 

Tonnnce. 

2 Iron-clad  Linc-of-battlo  Ships, . . 

1,800 

22 

11,138 

7 Iron -clad  Frigates, 

4,550 

88 

25,452 

4 Screw  Frigates, 

1,500 

149 

9,407 

3 Screw  Corvettes, 

SCO 

50 

4,703 

7 First  class  Gunboats, 

1,610 

30 

4,311 

3 Second  class  Gunboats, 

270 

9 

999 

V»  Paddle  Steamers, 

2,381 

51 

9.442 

10  Sailing  Veals,  viz. : 2 Frigates,.. 

.... 

35 

3,032 

2 Corvettes,. 

.... 

30 

1,416 

4 Brigs, 

.... 

40 

1,178 

2 Trausp’ts,. 

.... 

4 

283 

The  navy  is  officered  and  manned  by  2 vice-admirals,  4 rear-ad- 
mirals, 24  captains  of  steamers  and  frigates,  14  captains  of  cor- 
vettes, 100  lieutenants,  343  ensigns  and  cadets,  and  3,803  sailors, 
besides  875  officers  and  men  in  the  marine  corps.  On  the  war  foot- 
ing the  sailors  number  3,743,  and  the  marines  1,410.  The  men  are 
recruited  by  conscription  from  the  seafaring  population,  although  the 
voluntary  enlistments  in  the  province  of  Dalmatia  renders  its 
enforcement  unnecessary. 

The  total  commerce  of  Austria,  comprising  imports  and  exports, 
exceeded  $400,000,000.  The  commercial  marine  includes  7,830 
vessels,  of  324,415  tonnage,  and  27,979  seamen.  The  Austrian 
Lloyd,  a trading  society  established  in  Tricsto  in  1833,  owns  a 
fleet  of  70  steamers,  of  12,500  horse-power. 

To  provide  officials,  well  instructed  and  trained  in  the  adminis- 
tration of  each  department  of  the  public  service,  military  and  civil — 
war  by  land  and  sea — both  for  military  and  commercial  purposes, 
the  government  establishes  schools,  with  studies  and  practical  exer- 
cises adapted  to  each  branch. 
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SCHOOLS  FOR  THE  MILITARY  AND  COMMERCIAL  MARINE. 

1.  Military  Marine. 

There  arc  in  Austria  several  kinds  of  naval  schools,  as  follows : One  each 
for  sailor  boys,  for  marines,  for  quartermasters,  for  naval  pupils  of  the  first  class, 
for  navul  pupils  of  the  second  class,  a theoretical  school  for  naval  cadets,  and  a 
superior  establishment  for  naval  officers. 

1.  The  school  for  sailor  boys  is  intended  to  train,  as  petty  officers  for  the  navy, 
young  men  from  the  Slave  and  German  provinces,  admitted  between  12  and  14 
years  of  age  into  the  naval  service.  The  instruction  lasts  until  the  pupil  1ms 
attained  the  age  for  the  conscription  ; he  is  then  entered  as  a sailor  and  becomes 
a petty  officer  ns  soon  as  he  gets  sufficiently  used  to  the  sea.  The  highest  post 
he  can  attain  is  that  of  upper  lx>atswain  ( Hochbootsmann .) 

2.  The  schools  for  marines  (Zrugseorjis)  receive  men  drawn  from  different 
corps  of  the  nrmy.  Tiny  urc  trained  ns  petty  officers,  and  a part  receive  the 
uniform.  Those  who  are  fit  to  become  officers  receive  their  promotion  when  they 
leave  their  corps  to  enter  the  school. 

3.  The  school  for  naval  cadets  of  the  first  class  is  kept  on  board  a war  vessel 
selected  for  the  purpose.  The  object  is  to  prepare  for  the  naval  service  youths 
of  1C  or  18  years  of  age,  who,  on  entering  the  school  have  already  received  a 
complete  civil  technical  education.  The  teaching  here  consists,  therefore,  chiefly 
of  practical  scamaffidiip,  and  also  of  the  application  of  previously  acquired  sc  ien- 
tific knowledge  to  navigation  and  nautical  astronomy.  The  course  occupies  a 
year;  on  leaving,  the  pupil  is  received  as  a naval  cadet.  After  passing  two  or 
three  venrs  at  sea  these  cadets  enter  the  theoretical  school  for  naval  cadets.* 

4 The  s-ehool  for  naval  cadets  of  the  second  class  is  intended  solely  to  prepnro 
them  to  become  officers.  In  this  school,  beside  the  pupils  placed  there  at  the 
cost  of  the  State,  there  nre  others  maintained  by  endowments,  and  also  others 
who  pay  for  their  instruction.  The  sons  of  officers  and  State  functionaries  arc 
entitled  to  enter  this  school  at  the  public  expense,  aud  any  Austrian  subject  who 
has  the  necessary  qualifications  is  admitted  on  payment.  Foreigners  ore  also 
admissible  as  paying  pupils,  pro\  ided  they  can  obtain  authorization  from  their 
own  government  to  enter  the  Austrian  service.  To  be  admitted,  candidates 
must  be  between  12  and  14  years  of  age,  of  sound  health  without  l»odily  defect, 
. and  able  to  pass  a previous  examination.  The  instruction  is  given  in  accordance 
with  a determined  plan,  on  beard  a vessel  prepared  expressly  to  receive  the  pupils. 
After  three  years*  instruction  the  pupils  leave  the  school  as  naval  cadets  and  are 
sent  to  sea.  At  the  end  of  two  or  three  years*  active  service  the  cadets  arc  ad- 
mitted to  the  theoretical  school.  This  school  receives  from  40  to  50  pupils.  The 
chaplain  on  Ixmrd  is  charged  with  the  religious  instruction  ; the  other  teaching 
is  given  by  professors  from  the  hydrographic  schools.  The  naval  officers  of  the 
school  ship  give  the  instruction  in  practical  seamanship. 

5.  The  theoretical  school  lor  naval  cadets  is  on  shore,  anil  its  course  occupies 
a year,  uficr  which  the  pupil  undergoes  the  examination  prescribed  for  Ins  com- 
mission as  an  officer.  On  leaving  this  theoretical  school  the  pupils  arc  still  naval 
cadets,  but  l»ccome  officers  when  npi>ointcd  to  a ship. 

6.  The  superior  school  for  naval  officers  is  intended  for  the  further  improve- 
ment in  mathematical  and  hydrographic  studies,  of  sueh  young  men  us  have 
shown  decided  talent  and  taste  for  those  sciences. 
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HI.  GERMAN  EMPIRE. 

The  jurisdiction  of  the  German  Empire,  by  treaty  concluded  at 
Versailles,  and  ratified  by  the  Diet  of  North  Germany  Dec.  10, 
1870,  embraces  among  other  national  interests,  the  Army  and  Navy, 
and  the  protection  of  German  navigation. 


The  war-fleet  of  the  Empire,  which  embraces  all  that  had  been 
constructed  by  Prussia  since  1848,  consisted  in  June,  1870,  of  38 
steamers  and  7 sailing  vessels,  with  42,415  tonnage,  and  480  guns. 


6 Iron-clads, 

Hone-power. 

3,700 

Gun*. 

62 

Tonnage. 

15,846 

9 Steam  Frigates  and  Corvettes, 

3,200 

200 

14,210 

8 “ First  class  Gunboats,.. 

640 

24 

5,858 

14  “ Second  “ “ 

840 

28 

5,858 

1 “ Yacht, 

160 

* 

445 

2 Paddle- Steamer  Corvettea,  . . 

600 

13 

1,750 

3,736 

3 Frigates  (sailing  vessels), .... 

114 

4 11  rigs, 

46 

1,027 

The  German  navy  was  officered  and  manned 

by  1 admiral,  1 vice- 

admiral,  1 rear-admiral,  27  captains  and  217  lieutenants,  and  3,283 
seamen  and  boys,  besides  2,760  in  the  marine  corps.  The  sailors 
of  the  fleet  and  the  marine  corps  are  recruited  by  conscription, 
from  the  seafaring  population,  which  numbers  80,000. 

The  provision  for  naval  expenditure  in  1870,  was  for — 


Ministry  of  Marino, 81,250  thalers. 

Administration  officers, 65,557  “ 

Pay  of  seamen  and  marines, 1,086,900  “ 

Repairs  of  ships, 890,000  “ 

Marine  hospitals, 71,820  “ 

War  material, 1,221,317  “ 

Miscellaneous, 179,796  11 

Total  ordinary  expenses, 3,596,730  “ 

Extraordinary  expenditure, 4,403,460  “ 

Grand  total, 8,000,190  “ 


The  artificial  harbor  and  dry -docks  at  Wilhelmshaven,  in  the  Bay 
of  Jade,  on  the  North  Sea,  which  was  opened  by  the  King  of 
Prussia  in  June,  1869,  have  cost  over  110,000,000. 

The  system  of  professional  training  for  officers  of  the  Imperial 
Navy  is  not  yet  matured.  The  Naval  School  at  Kiel  is  still  recog- 
nized. Aspirants  enter  as  naval  cadets  after  passing  an  examina- 
tion equivalent  to  the  requirements  of  a gymnasial  matnrity  certifi- 
cate, which  in  general  education  is  superior  to  the  requirements  of 
graduation  of  either  our  Naval  or  Military  Academy.  Before  en- 
tering on  their  professional  studies,  the  cadet  is  first  sent  on  a cruise 
to  test  his  aptitude  for  sea-scrvico.  lie  then  studies  eight  months 
at  school  and  one  year  at  sea,  to  pass  as  midshipman ; and  one  year 
more  at  school,  and  three  years  at  sea,  to  become  sub-lieutenant. 
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MARINE  ACADEMY  AT  KIEL. 

The  German  Marine  Academy  established  in  1872,  at  Kiel,  is 
designed  not  for  the  education  of  cadets,  hut  for  the  professional 
training  and  improvement  of  officers  already  in  the  naval  service 
of  the  empire — and  is  of  the  same  character  as  the  Staff  School 
of  Berlin  for  officers  of  the  army.  Those  only  will  he  received  as 
pupils,  whose  conduct  and  talents  seem  to  qualify  them  for  superior 
scientific  attainments,  and,  hereafter,  for  the  filling  of  the  most  im- 
portant posts.  These  officer-pupils  will  be  required  to  give  proofs 
of  their  diligence  and  progress  by  the  production,  from  time  to 
time,  of  theses  nud  dissertations  on  scientific  subjects  given  to  them 
by  the  professors.  At  the  same  time,  all  naval  officers  will  bo  per- 
mitted to  attend  the  courses  of  instruction  when  their  professional 
duties  do  not  call  them  away. 

The  course  of  study  is  to  occupy  two  terms,  each  of  twelvo 
months’  duration,  with  a vacation  of  three  months  for  practical 
exercises. 

The  subjects  for  the  first  terra  are : — Mathematics,  natural 
philosophy,  chemistry,  the  theory  of  naval  war  in  all  its  branches, 
military  tactics  in  as  far  as  disembarkations  are  concerned,  coast 
surveying,  the  theory  of  tlfc  formation  of  coasts,  coastal  defenses,- 
field  fortification,  the  constitution  of  military  courts,  the  principles 
of  international,  military,  and  naval  law,  the  system  of  administra- 
tion, sanitary  science,  especially  with  reference  to  life  aboard  ship 
and  in  different  climates,  the  elements  of  logic,  ethics,  Ac. 

The  following  subjects  will  be  included  in  the  second  term : — 
Nautical  astronomy,  geodesy,  theory  of  maps  and  charts,  the  his- 
tory of  war,  with  especial  reference  to  naval  war,  artillery,  ship- 
building, the  construction  of  steam-engines  (with  practical  exer- 
cises), the  position  and  construction  of  naval  ports,  physical  geo- 
graphy, the  elements  of  geology,  marine  botany  and  zoology,  and 
the  general  history  of  modem  literature  and  civilization,  Ac. 
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MILITARY  SYSTEM  AND  MILITARY  INSTRUCTION  IN 
SWITZERLAND. 

[Extract  from  “ A Plan  for  Military  Education  in  Mass:icliU««tt&."  By  E.  Dwight  J 


1.  OUTLINE  OK  MILITARY  SYSTEM. 

In  the  year  1847  seven  of  the  cantons  of  the  Swiss  Republic  se- 
ceded from  the  Confederacy.  Among  them  were  the  three  forest 
cantons,  the  original  nucleus  around  which  the  whole  Republic  had 
been  formed,  the  birth-place  of  William  Tell  and  Arnold,  of  Winkel- 
reid.  The  scccders  held  the  strongest  military  position  in  Europe, 
but  the  loyal  cantons  put  on  foot  an  army  of  100,000  men,  well 
armed,  drilled,  and  officered.  The  city  of  Friburg  was  taken,  and  in 
thirty  days  from  the  first  proclamation  of  the  commanding  general  the 
war  was  ended  and  order  was  restored. 

In  1856,  a quarrel  having  arisen  with  the  king  of  Prussia,  Switzer- 
land placed  on  foot  an  army  of  200,000  men  well  provided  with  ar- 
tillery Thus  the  military  system  of  Switzerland  has  proved  itself 
effective;  and  as  there  is  no  standing  army  whatever,  and  the  state  is 
a confederacy  of  ountons  under  democratic  forms  of  government,  we 
may  find  something  in  their  system  applicable  to  our  own  case. 

Switzerland  covers  an  area  of  about  15,000  square  miles,  equal  to 
that  of  Vermont  and  New  Hampshire  together,  of  which  a large  por- 
tion is  covered  by  lakes,  forests,  mountains,  ice  and  snow,  leaving  only 
thirty-one  per  cent  of  the  land  fit  for  agricultural  purposes,  not  includ- 
ing the  mountain  pastures.  Possessing  n population  of  only  two  mill- 
ions and  a half  of  people,  it  is  surrounded  by  military  powers  of  the 
first  class,  and  must  needs  be  strong  to  be  free.  France,  Austria,  and 
Prussia  are  not  always  as  good  friends  as  they  are  near  neighbors, 
and  the  little  Republic  must  ever  be  ready  to  ward  a blow'  and  return 
it.  The  constitution  of  Switzerland  declares  that  every  citizen  is  a 
soldier  “Tout  Suisse  est  soldat.”  Military  service  is  required  be- 
tween the  ages  of  twenty  and  forty-four.  The  substitution  of  one 
man  for  another  is  forbidden,  but  exemption  from  service  is  allowed 
to  certain  persons,  such  ns  officers  of  the  government  and  of  public 
institutions,  clergymen,  students  of  theology,  members  of  the  police, 
pilots  and  others.  In  some  cases  a man  is  excused  from  the  more 
nctive  service,  but  required  to  pass  through  the  regular  course  of  mil- 
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itary  instruction  nml  to  serve  in  the  reserve  of  the  army  when  called 
upon.  Such  arc  the  only  son,  or  one  of  the  sons,  of  a widow;  or  of 
n widower,  provided  the  father  be  over  sixty  years  old,  and  the  son 
necessary  to  his  support ; a widower,  the  father  of  children  in  their 
minority,  who  has  no  resources  except  the  work  of  his  own  hands ; 
o ic  of  two  or  more  sons  when  they  make  common  household  with 
their  parents,  if  the  family  could  not  be  supported  by  other  brothers 
not  subject  to  service;  married  men,  or  widowers  having  at  least  two 
children.  These  exceptions  do  not  apply  to  officers. 

The  Council  of  State  of  each  canton  appoints  yearly  a “Commis- 
sion on  Furlough  and  Discharge,”  consisting  of  ten  members,  of 
whom  two  are  medical  men,  two  officers,  one  a corporal,  one  a soldier, 
and  the  others  members  of  the  council.  The  commission  acts  under 
oath;  grants  exemption  for  physical  defects  or  want  of  height;  or 
passes  men  from  the  active  service  to  the  reserve.  A man  who  at 
the  age  of  twenty  has  not  attained  the  height  of  five  feet  and  one 
inch  can  be  furloughed  for  two  years;  and  if,  at  the  end  of  the  third 
year,  he  has  not  reached  this  height,  discharged  from  all  service. 
Men  who  have  been  convicted  of  disgraceful  crimes,  or  have  suffered 
penal  sentence,  are  declared  unworthy  of  bearing  arms;  and  if  once 
deprived  of  their  civil  rights  can  not  hold  a commission. 

The  militia  is  divided  into  the  federal  contingent  and  the  landwehr. 
The  federal  contingent  consists — First,  of  the  elite,  which  includes 
three  per  cent  of  the  whole  population,  taken  from  those  between  the 
ages  of  twenty  and  thirty-four.  The  time  of  service  in  the  elite  is 
eight  years.  Second,  the  reserve,  being  one  and  a half  per  cent  of 
the  population  and  not  above  the  age  of  forty.  The  landwehr  in- 
cludes men  up  to  the  age  of  forty-four.  The  landsturm,  or  levy  tn 
masse,  consists  of  the  whole  male  imputation,  capable  of  bearing  anus, 
between  the  ages  of  twenty  and  fifty,  and  not  included  in  the  classes 
before  described.  The  male  population  of  Switzerland  is  1, HO, 000, 
of  which  thirty-seven  per  cent,  or  422,000,  nre  between  twenty  and 
forty-four  years  of  age.  One-fourth  of  these  are  exempt  or  found 
unfit  for  service,  leaving  310,000  perfectly  fit.  In  1853  the  number 
of  men  required  for  the  federal  contingent  was  101,354,*  but  according 
to  official  statements  the  number  of  men  in  all  branches  of  the  service, 
well  armed  and  instructed,  amounted  to  125,126.  The  excess  of 
men  supplied,  over  those  required,  arose  from  the  public  spirit  and 
general  desire  for  military  instruction  existing  among  tjie  people.  Add 
to  these  125,000  the  landwehr,  which  numbered  150,000,  and  wc  have 
a total  of  275,000  effective  men,  well  armed,  drilled,  and  officered. 

• Infantry,  Including  IUUe«,  £0.3>>;  Artillery,  10,310;  Cavalry,  2,8(2);  Engineers.  1,030. 
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The  federal  army  is  composed  of  the  following  anus:  engineers, 
including  sappers  and  pontoniers;  artillery,  including  rocket  batteries; 
cavalry,  riflemen,  light  infantry,  and  infantry.  There  is  besides  a 
medical  corps  for  the  service  of  the  ambulances  and  hospitals.  But 
as  uninstructed  men  arc  of  little  or  no  value,  the  federal  law  upon 
military  organization  provides  that  the  cantons  shall  see  to  it  that  the 
infantry  of  their  contingent  is  completely  instructed  according  to  the 
federal  rules,  and  though  the  application  of  this  principle  in  Its  details 
is  left  to  each  canton,  yet  the  following  rules  are  laid  down:  recruits 
are  not  received  into  the  federal  elite  until  they  have  gone  through  a 
complete  course  of  instruction  which  lasts  at  least  twenty-eight  days 
for  infantry,  and  thirty-five  days  fur  light  infantry.  The  confederation 
charges  itself  with  the  instruction  of  the  engineers,  artillery,  cavalry, 
and  riflemen.  This  course  lasts  twenty-eight  days  for  riflemen  and 
forty-two  days  for  the  three  other  arms,  but  these  recruits  have  pre- 
viously been  drilled  in  the  school  of  the  soldier  by  their  cantons,  and 
the  riflemen  have  received  preparatory  instruction  in  firing  at  a mark. 

In  the  lurger  cantons — that  of  Zurich  for  instance — divisions  of  re- 
cruits in  succession  arc  put  into  barracks  and  well  drilled  practically 
and  theoretically  for  fifty-six  days,  either  consecutively  or  at  two  j>e- 
riods  of  the  same  year,  as  may  best  suit  the  youths.  In  the  second 
year  after  entering  the  elite,  and  for  each  year  afterwards,  the  infantry 
;a  called  out  for  drill  during  three  days,  by  hnlf  battalions  at  lctist, 
with 'preparatory  drill  of  three  days  for  the  “cadres,”*  the  commis- 
sioned and  non-connnissioned  officers  forming  skeleton  corps.  Days 
of  entry  into  service  are  not  counted  tis  days  of  drill,  and  in  case  of 
interruption  the  days  of  drill  are  increased  by  two  days.  The  reserve 
is  called  out  for  drill  during  two  days  of  each  year,  with  a preparatory 
drill  of  one  day  for  the  “cadres.” 

In  the  coqrs  of  engineers,  artillery,  cavalry,  and  riflemen,  the  elite 
is  called  out  every  alternate  year  for  the  engineers  and  artillery,  and 
every  year  for  the  cavalry  and  rifles.  The  drill  Lists  four  days  for 
the  “cadre  of  engineers  and  artillery,  and  immediately  after  ten  days 
for  the  cadres  and  comiwnics  united,  or  twelve  days  for  both  together. 
For  the  cavalry  the  drill  lasts  seven  days  for  dragoons  and  four  -lay;; 
for  “guides;”  for  riflemen,  two  days  for  the  cadres,  and  immediately 
afterwards  four  days  for  cadres  and  companies  united.  The  re  ervo 
is  called  out  for  a drill  of  hnlf  the  length  of  that  of  the  elite. 

To  complete  the  instruction  of  the  soldier  the  cantons  in  their  turn 
send  their  men  yearly  to  the  federal  camps  where  the  troops  to  the 

• The  officer*,  non-comniMonol  offircr*,  ar.,1  corporal*,  couUtute  abut  u called  the  '■  cadre 
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number  of  three  or  four  thousand.  nrc  kept  under  canvas  for  two 
weeks.  Larger  numbers  of  men,  forming  bodies  of  o.OOO  and  up- 
wards, are  also  mustered  anil  cantoned  in  the  villages,  and  during  sev- 
eral days  exercised  in  the  grand  movements  and  manoeuvres  of  war, 
chiefly  for  the  instruction  of  commanders  and  officers  of  the  staff. 

To  keep  up  the  efficiency  of  every  department  of  the  service  the 
whole  is  subjected  to  the  yearly  inspection  of  colonels  of  the  federal 
staff  appointed  by  the  central  government.  The  inspection  of  infantry 
is  confided  to  ten  colonels  who  serve  for  three  years.  There  is  also 
an  inspector  in  each  of  the  arms  of  engineers  and  artillery,  the  latter 
having  under  his  direction  an  adminL-trator  of  materiel  charged  with 
the  inspection  and  surveillance  of  all  the  materiel  of  the  confederation. 
This  administrator  directs  and  superintends  the  workmen  employed 
in  the  factories  of  the  confederation  for  the  manufacture  of  powder 
and  percussion  caps,  as  well  as  arras,  gun-carriages,  &c.  The  colonel 
of  cavalry  and  the  colonel  of  rifles  direct  all  that  relates  to  tlu  ir  re- 
spective arms,  and  recommend  the  necessary  improvements.  If  these 
inspectors  detect  in  the  contingent  of  any  canton  any  want  of  per- 
fection in  drill,  they  have  the  power  to  order  such  additional  drill  as 
may  bring  the  men  up  .o  the  proper  standard. 

Great  care  is  taker,  in  the  instruction  and  selection  of  officers.  The 
officers  of  infantry,  up  to  the  grade  of  major,  .ire  appointed  by  the 
cantonal  authorities;  the  higher  officers  by  the  federai  government. 
But  no  officers  can  be  appointed  to  the  special  arms  of  engineers,  ar- 
tillery, and  cavalry,  except  such  as  have  gone  through  a course  of  in- 
struction at  a military  school  appropriate  to  each  arm.  No  one  can 
become  a non-commissioned  officer  rna  has  not  served  at  least  one 
year  its  a soldier,  nor  a commissioned  othe  r exeep:  after  two  years’ 
service.  Candidates  for  promotion  must  pass  a public  examination, 
before  a commission,  both  in  theoretical  and  practical  knowledge. 
Promotion  is  given,  according  to  seniority,  up  to  the  grade  of  first 
lieutenant.  Captains  are  chosen  from  among  tiie  lieutenants  without 
regnrd  to  seniority.  To  be  appointed  najor.  eight  years’  service  as 
an  officer  is  required,  ,_f  which,  at  least,  two  years  as  captain.  For  a 
lieutenant-colonel,  ten  years’  service  as  officer,  of  which,  at  least,  four 
as  major  of  the  special  arm.  For  a colonel,  twelve  years’  service  as 
an  officer  is  recpiired,  of  which,  at  least,  four  years  as  “commandant,” 
or  in  n higher  grade.  In  the  Swiss  service  there  is  no  higher  rank 
than  that  of  colonel.  When  a colonel  has  been  appointed  commander- 
in-chicf  of  the  army,  he  receives  for  the  time  being,  the  title  of  gen- 
eral, which  he  afterwards  retains  by  courtesy. 
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AY (i  arc  indebted  to  Professor  L.  Simonson,  of  Trinity  College, 
Hartford,  Conn.,  for  the  following  communication  respecting  the  cadet 
system  in  schools  not  specially  military  and  the  practice  of  target 
shooting  in  Switzerland,  by  which  a military  spirit  is  fostered  through- 
out the  entire  population  and  the  highest  skill  in  the  use  of  the  riHc 
is  attained  by  a large  number  of  individuals,  who  are  thus  prepared 
for  any  sudden  call  to  arms. 

2.  TIIE  CADET  SYSTEM. 

The  Swiss  boy  learns  target  shooting  and  practices  gymnastic  and 
military  exercises  at  a very  early  age.  He  imbibes  with  his  mother’s 
milk  the  thought  that  his  first  duty  is  to  become  a defender  of  his 
country. 

These  boy-soldiers  arc  styled  Cadets,  and  are  a fruit  that  can  spring 
up  and  ripen  on  democratic  soil  only.  The  first  armed  corps  of  the 
kind  we  find  in  Berne  near  the  end  of  the  lfilh  century.  But  the 
general  practice  of  military  exercises  among  them  dates  back  only 
about  eighty  years,  when  the  Helvetic  Military  Association 
began  to  advocate  the  formation  of  Corps  de  Cadets  in  all  parts  of 
Switzerland.  From  that  time  the  most  efficient  and  eminent  officers 
devoted  themselves  enthusiastically  to  this  cause.  The  first  corps 
sprang  up  in  Aarau,  Surscn  and  Oiten.  Annin  possessed  for  ii  long 
time  the  host  drilled,  largest  and  finest  corps,  and  in  the  canton  of 
Argovia  generally  the  system  has  struck  deeper  root  than  elsewhere; 
but  well  drilled  corps  can  be  found  in  any  of  the  larger  places,  as 
in  Zofingen,  Lenzburg,  Brugg,  Baden,  and  a dozen  other  places. 
It  was  an  old  custom  for  the  cadets  to  parade  in  the  federal  cities — ■ 
Zurich,  Berne  and  Lucerne — in  honor  of  the  assembling  of  the  Swiss 
Diet,  (Tagsatzung.)  As  far  back  as  1770  we  find  a boy -corps  of  in- 
fantry and  artillery  in  Zurich,  yet  towards  the  end  of  thc'last  century 
the  organization  was  partially  broken  up,  until  the  political  renovation 
of  the  canton  in  1830  re-organized  the  corps  anew.  Besides  in  the 
capital,  we  find  corps  in  AVinterthur,  Uster,  AVald,  Stiifa,  Mcilen,  Hor- 
gen,  AVfidenswyl,  and  other  towns  on  the  lake  shores.  Berne,  Biel, 
Thun,  Burgdorf,  ami  many  other  Bernese  villages,  for  thirty  or  forty 
years  have  practiced  their  school-boys  in  the  exereiso  of  arms.  The 
state  takes  special  care  to  give  the  students  of  the  University  of 
Berne  and  of  the  two  normal  schools  a thorough  military  training.  The 
cantons  of  Lucerne,  Solothurn,  Basle,  Schaffhausen,  St.  Gall,  Appen- 
zell,  Glarus,  Tessin,  Friburg,  Neufchfitel,  and  the  countries  of  Vnud 
and  of  the  Grisons,  possess  each  of  them  one  or  more  cadet-corps. 
Military  drill,  ns  well  as  gymnastic  exercises,  forms  part  of  the  regular 
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school  routine  of  nil  middle  and  higher  schools  of  the  above-named 
cantons.  Provision  is  now  made  to  extend  this  discipline  over  nil 
schools,  making  it  obligatory  on  every  pupil  who  is  not  disabled  by 
bodily  defects.  Military  practice  commences  at  the  age  of  eleven  and 
is  continued  to  the  age  of  eighteen  or  nineteen.  Federal  or  cantonal 
officers  and  instructors  drill  the  youth  two  afternoons  in  the  week,  the 
lucre  advanced  only  once  a week.  The  youth  thus  disciplined,  leant 
not  only  to  obey  but. also  to  command.  The  officers  of  every  corps 
are  promoted  from  the  rank  and  file,  and  in  this  manner  are  excel- 
lently fitted  to  become  afterwards  officers  in  the  federal  anny.  All 
cadets  when  they  are  enrolled  at  a later  period  into  the  militia,  are  by 
law  exempted  from  drill.  The  arms  are  furnished  by  the  state  or 
community ; the  uniform,  which  the  pupil  may  wear  in  or  out  of  service, 
must  be.  procured  by  himself. 

Most  of  the  cadet-corps  consist  of  infantry,  (-harp-shooters  and 
musketeers :)  many  have,  however,  artillery  also,  ns  in  Zurich,  their 
guns  throwing  balls  of  two  and  four  pounds  weight.  In  Argoviaand 
some  other  cantons  there  are  even  grenadiers  and  sappers.  Cavalry 
oxi't  in  theory  only.  A gun  with  bayonet  and  cartridge-box,  here 
and  there  al-o  a knapsack  and  sword  form  the  equipment  of  the  foot- 
soldier.  The  uniforms  arc  various  and  fanciful.  The  Zurich  Cadets 
distinguish  themselves  by  their  simple  and  tasteful  appearance;  they 
wear  a dark  blue  coat  with  white  metal  buttons,  grey  pants,  and  dark 
blue  cap  with  the  cockade.  Every  corps  has  one  or  more  smaller  or 
larger  Hags.  Many  cantons  have  excellent  hands  of  music;  others, 
as  Zurich,  have  only  drummers  and  their  indispensable  dram-major, 
and  sing  martial  songs  while  marching. 

It  is  a universal  custom  to  close  the  school  year  in  autumn  liy  a 
festival,  the  -liming  point  of  which  is  the  military  parade  and  field 
manoeuvre.  The  Swiss  juvenile  festivals  have  gained  quite  a reputa- 
tion at  home  and  abroad.  In  the  Argovian  communities  all  the  school 
children,  the  females  as  well  ns  males,  festively  adorned,  participate. 
The  corps  of  the  whole  canton  and  even  of  several  cantons  are  often 
united  in  the  field  matueuvre;  on  such  an  occasion  the  enthusiasm  and 
emulation  of  youth  reach  the  highest  pitch.  Thus  the  Bernese  Cadet 
Corps  in  1821  had  a common  drill  parade  in  the  neighborhood  of  the 
capital,  and  many  others  have  since  come  off.  In  1816  about  1,000 
Argovians  went  into  camp  at  Lcnzburg,  and  all  of  them  will  joyfully 
remember  this  merry  festival.  A still  greater  notoriety  was  gained  by 
the  hot  sham  fights  at  Wettingen,  which  came  off  in  1821,  and  in 
which  the  Argovian,  Zurich  and  Winterthur  cadets  operated  together. 
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Two  brigades  consisting  of  1,500  men,  all  told,  with  seven  cannon 
fought  there  for  the  positions  between  Wettingcn  and  Baden;  the 
most  glorious  affair  of  the  day  was  the  heroic  defense  and  filial  storm- 
ing of  the  Wettingcn  bridge.  Yet  all  other  manoeuvres,  of  that  sort 
have  been  thrown  into  shadow  by  the  great  Swiss  cadet  feast  in  Sep- 
tember, 1850.  It  will  not  be  forgotten  by  the  thousands,  who  partici- 
pated either  as  actors  or  spectators,  even  if  there  should  be  at  some 
future  day  a re-union  of  all  the  corps  of  Switzerland.  Ten  cantons 
participated  in  that  festival.  Argovia  furnished  971  men;  Zurich, 
805;  St.  Gall,  -172;  ScliafFImusen,  18G;  the  Grisons,  100;  Ausser- 
rhoden,  155;  Lucerne,  148;  Thurgovia,  111 ; Glarus,  00;  and  Tessin 
even  sent  over  the  SO  Gollmrd  a contingent  of  eighty-four.  Thus 
3,101  young  heroes,  in  various  but  generally  tasteful  uniforms,  with 
bands  of  music,  one  hundred  and  twenty-four  drums,  numerous  ban- 
ners, and  ten  cannon,  entered  the  festively-adorned  Zurich  from  all 
sides.  Divided  into  two  little  armies  drawn  up  in  battle  array  between 
Oerlieon  and  Schwaincndingon,  they  fought  over  the  celebrated  battle 
of  June  4th,  1799,  in  which  the  French  under  Ma-sena.  were  defeated 
by  the  Austrians  under  Archduke  Charles. 

The  youths  in  Zurich  as  well  as  in  other  cantons,  nave  no  ren  oa  to 
complain  that  their  physical  development  is  neglected  in  favor  of  the 
mental;  nay,  we  might  rather  fear  that  the  first  is  at  times  too  much 
exaggerated,  considering  the  tender  age  of  the  majority  of  the  boys. 
The  pupils  of  the  canton  Gymnasium  and  Industrial  School,  many  of 
whom  are  foreigners,  Germans  especially,  practice  gymnastic  exercises 
throughout  the  whole  year;  the  military  drill  is  limited  to  the  summer 
course  only.  In  the  month  of  August,  from  time  immemorial,  the 
boys,  all  and  every  one,  practice  target-shooting.  The  smaller  boys 
only  arc  allowed  to  rest  the  gun  on  the  stand;  the  older  must  shoot 
without  any  support  whatever.  The  cities  and  individuals  furnish 
prizes  for  those  who  hit  the  centre  of  the  target.  In  September  the 
cadets — the  infantry  as  well  ns  artillery — hold  their  target-shooting; 
in  October  they  drill  in  the  field,  (“  YorkUmpfli,”)  and  then  comes 
ofl'  the  annual  School  Festival  with  its  gymnastic  exercises  and  the 
combined  manccuvrc  in  field. 

At  the  sham  fight  on  the  1st  of  October,  18G0,  the  enemy  ns  usual 
existed  in  fancy  only;  they  fired,  however,  as  if  he  were  flesh  and 
blood.  They  had  the  task  of  pursuing  the  imaginary  foe  from  Win- 
dicon  to  the  II  ickler.  The  division  marched  over  the  covered  bridge 
at  Aussersihl,  detached  then  a column  to  the  woody  heights  in  order 
to  outflank  the  enemy,  while  the  principal  body  marched  along  the 
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Sihl  and  drove  the  enemy  from  the  clearings  into  the  thick  woods. 
Both  divisions  re-united  at  the  HOcklcr  Bridge  and  marched  to  the 
great  “Wollishofcr  Allmend,”  where  they  practiced  firing.  This  is  a 
beautiful  spot  for  the  deployment  of  troops;  the  sound  of  every  shot 
is  returned  in  manifold  echoes  from  the  surrounding  heights.  The 
Zurich  and  federal  troops  also  encamp,  practice,  and  shoot  on  this 
“Allmend.” 

The  annual  festival  of  ,ne  canton  school  came  off  on  the  day  for 
gymnastic  and  military  exercises.  The  printed  programme  distributed 
among  the  pupils  contains  the  order  of  exercises,  the  plan  of  the  ma- 
noeuvre, and  some  useful  hints  in  large  type,  as,  “Clear  the  road” — 
“Smoking  is  prohibited  to  the  pupils  during  the  festival” — “Mot  too 
fast” — “ Do  not  forget  the  ramrod” — “Always  120  paces  distance.” 
At  G o’clock,  A.  M.,  the  drummers  beat  the  reveille,  proceeding  from 
the  guard-house  in  three  different  directions.  If  the  weather  is  unfa- 
vorable, the  reveille  is  not  beaten,  the  school  begins  at  the  usual  hour, 
and  the  next  fair  day  is  chosen  for  the  feast.  The  beaming  sun  dis- 
persed, however,  on  this  occasion,  the  autumnal  morning  mists,  and 
universal  joy  beamed  from  all  faces.  On  the  first  day  the  public  gym- 
nastic exercises  came  off,  and  after  supper  the  decisions  of  the  umpires 
were  proclaimed  and  prizes  distributed. 

The  second  day  the  whole  corps,  numbering  about  five  hundred, 
hastens  at  7 o’clock,  armed  and  equipped,  to  the  barracks,  and  marches 
from  there  to  the  open  space  near  the  railroad  station,  where  from 
8 to  10,  Colonel  Ziegler,  the  Secretary  of  War,  accompanied  by  mem- 
bers of  the  Board  of  Supervisors,  is  occupied  with  the  general  inspec- 
tion of  “his  young  comrades.”  At  12J  the  corps  assembles  again 
near  the  barracks,  where  they  receive  their  ammunition,  and  a^  1 
o’clock  they  turn  out  to  the  mameuvre.  The  corps  is  divided  into 
two  small  armies,  each  of  which  consists  of  a centre,  right  and  left 
wings,  and  a reserve.  The  enemy  under  the  command  of  Lieutenant- 
colonel  Von  Esther,  marches  over  Riesbnch  and  Zollicon  into  his  posi- 
tion. The  federal  troops  under  Commandant  Nadler,  take  their  way 
over  Ilirslanden  and  the  Balgrist.  The  left  wing  of  the  enemy,  mean- 
while, had  taken  possession  of  the  heights  above  the  Zollicon,  and 
his  main  body  is  marching  on  the  right  bank  of  the  lake  upon  Zurich. 
The  enemy  makes  a halt,  and  receives  the  report  of  his  scouts,  that  the 
“ Burgholzli  ” and  the  heights  of  the  Balgrist  have  been  taken  pos- 
session of  by  the  federal  army  for  the  purpose  of  impeding  the  fur- 
ther advance  of  the  hostile  troops  over'  Ilirslanden.  The  federals  at 
8 o’clock  attack  the  enemy  in  his  position  on  the  mountain,  but  they 
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arc  beaten  back,  notwithstanding  their  heroic  endeavors,  and  ai'e  com- 
j idled  to  retreat  since  the  enemy  changes  his  defensive  position  into 
a general  charge.  The  federuls  retire  in  good  order,  and  the  enemy 
[lurcha-es  every  inch  of  ground  at  a great  sacrifice.  Though  he  suc- 
ceeds in  cutting  off  a side  column,  his  lo.-scs  must  be  great  until  he 
can  silence  the  murderous  fire  of  the  federal  battery  which  has  taken 
a very  favorable  position  on  the  “Oberrieder  Heights,”  and  after  having 
done  so  he  advances  to  the  lowlands. 

The  fight  offers  many  a picturesque  scene.  Nowhere  such  a diver- 
sified, broken  battle-ground  can  be  found  as  in  the  Swiss  fore-lands. 
Especially  in  the  neighborhood  of  Zurich  one  is  at  a loss  which  to 
choose.  There  are  every  where  covers  and  ambuscades  for  riflemen; 
the  infantry  find  numerous  advantageous  positions,  and  many  heights 
easily  accessible  which  command  vales  and  plains  are  at  the  command 
of  the  artillery.  The  leaders  have  hard  work  to  restrain  the  ardor  of 
the  boy-soldiers,  especially  of  those  in  the  broken  chain  of  the  sharp- 
shooters. Finally  the  signal  shot  is  fired,  followed  immediately  by 
many  others.  It  is  a real  feast  to  observe  how  the  skirmishers,  while 
running  from  one  cover  to  the  other,  crouch  together  as  much  as  pos- 
sible; how  skillfully  they  take  advantage  of  every  little  mound,  and 
how  they  endeavor  in  their  attack  to  avail  themselves  of  every  pro- 
tection. This  or  that  one  seems  a perfect  little  Zouave;  some  even 
show  the  disposition  of  a Tureos.  One  loads  his  rifle  lying  flat  on 
his  back,  another  springs  forward  like  a tiger.  To  be  commanded  to 
the  chain  of  the  skirmishers  is  considered  special  good  fortune,  for 
there  the  individual  is  something  by  himself,  can  move  at  will,  and 
is  supplied  with  plenty  of  ammunition.  Yet,  the  main  body  also  of 
the  army,  which  is  obliged  to  fight  in  closed  lines  and  strict  order,  is 
allowed  to  vent  its  fury  in  firing  by  single  files  and  by  battalions  in 
thundering  vollics.  At  the  command  to  fire  a hundred  muskets  at 
once,  but  a single  peal  as  of  thunder  is  heard,  and  the  smoke  of  the 
powder  fills  the  air  with  the  sweetest  of  savors.  For  a change  wo 
turn  to  the  artillery.  Though  they  do  not  possess  any  rifled  cannon, 
they  are  nevertheless  intent  upon  aiming  their  guns  accurately,  and 
the  little  self-possessed  gunners  who  serve  the  pieces  would  provo 
dangerous  adversaries  to  any  foe.  They  mount  and  dismount  a piece 
as  quickly  as  any  trained  artillery-man,  mid  where  the  ground  offers 
great  impediments,  one  can  see  the  stronger  boys  carrying  their  own 
pieces. 

The  “ Father  of  the  Cadets,”  Colonel  Ziegler,  is  present  at  the 
sham  fights  as  an  impartial  umpire,  walking  continually  on  the  battle- 
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field,  and  smiling  as  one  or  the  other  section  makes  a good  hit.  As 
soon  as  the  retreating  federal  troops  have  gained  a favorable  position, 
they  stop  short,  concentrate  their  forces,  and  bravo  any  further  ad- 
vance of  the  enemy  who,  after  ho  has  made  some  further  unsuccess- 
ful attempts,  is  convinced  that  the  fedcrals  are  a match  for  him,  and 
even  stronger  than  himself,  makes  a halt,  and  the  battle  ends.  The 
white  cross  in  the  red  field  (the  federal  banner)  remains,  of  course 
always  master  of  the  field. 

Mirny  a manoeuvre  has  ended  without  any  accident,  yet  sometimes 
a hot-blooded  cadet  forgets  the  ramrod,  and  wounds  a soldier  from  the 
hostile  lines  or  a spectator,  for  the  people  mingle  without  fear  among 
tiro  combatants.  Every  Swiss  is  a soldier,  and  the  crack  of  the  guns 
is  a congenial  sound  to  him.  The  European  diplomatists  who  met  in 
Zurich  in  the  Fall  of  I860  for  the  settlement  of  the  peace  of  Villa- 
franca,  were  all  present  at  the  manoeuvres,  and  undoubtedly  depicted 
the  cadet  system  to  their  respective  governments  in  glowing  colors, 
recommending  the  general  adoption  of  the  system.  We  now  ask  our 
governors  and  our  people  in  general — “Shall  we  be  the  last?”  A 
noble  ardor  may  accomplish  a good  deal,  yet  strength  combined  with 
will  can  accomplish  far  more — almost  every  thing. 

After  the  parties  have  fought  an  hour  and  a half  in  the  sight  of  the 
Alps  and  the  glittering  lake,  and  rested  a little  while,  they  march  in 
brotherly  union  with  glowing  faces,  to  the  sound  of  the  drum,  or  sing- 
ing patriotic  songs,  from  the  heights  down  to  the  shore  road,  enter 
Ticfbrunnen,  ami  stack  their  arms  in  pyramids  on  the  green  sward 
of  its  hospitable  pleasure-grounds.  Then  after  the  labor  ami  heat  of 
the  day,  the  young  soldiers  hasten  at  double-quick  step,  and  with  Go- 
liath-like appetite,  to  the  garden  of  the  neighboring  inn,  which  stands 
on  the  shore  of  the  beautiful  hike,  and  give  fearful  battle  to  a second 
enemy  in  the  form  of  loaves,  sausages,  etc.;  the  blood  of  the  grape 
runs  like  water,  and  so  indefatigable  nre  they  in  continually  repeated 
onslaughts,  that  in  a short  time  the  forces  of  the  enemy  have  wholly 
disappeared.  The  state  bears  the  expenses,  in  order  that  the  poorest 
boy  may  be  that  day  as  rich  as  his  upper-ten  comrade.  Shouts  and 
hurras  spice  the  good  things  still  more.  Meanwhile  it  has  grown  dark, 
the  cadets  take  to  their  arms  again,  and  by  the  light  of  numerous 
torches,  Colonel  Ziegler  proclaims  and  distributes  the  prizes.  The 
name  of  every  victor  is  received  with  the  beat  of  the  drum  and  thou- 
sands of  hurras.  The  results  of  the  target  shooting  in  1860  were  not 
so  satisfactory  ns  in  former  years.  The  artillery  gained  65  prizes  in 
one  hundred  shots,  the  foot  28;  while  in  1859  the  former  received  86, 
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mul  the  hitter  33,  in  the  average  of  all  distances.  The  first  two  prizes 
were  again  taken  by  Glarus  boys.  This  little  people,  renowned 
through  its  marksmen,  has  for  the  last  seven  years  monopolized  the 
first  prizes. 

Finally  the  warlike  band  marches  home  nnd  the  officers  and  in- 
structors meet  again  at  a social  supper,  which  lasts  until  after  mid- 
night. Thus  ends  the  manojuvre  of  Swiss  boys. 

The  Swiss  militia  system  may  be  our  model.  It  will  insure  our  in- 
ternal peace  and  national  independence.  It  will  unite  the  citizens  of 
all  states  into  one  band  of  brothers.  Every  people  rears  troublesome 
individuals.  Switzerland  had  to  contend  with  internal  difficulties,  fac- 
tions, etc.,  as  we  have  now,  but  the  majesty  of  the  law  was  upheld  by 
the  masses,  and  while  the  rebels  were  beaten  in  the  field,  the  people 
of  the  different  sections  met  again  in  friendship.  And  so,  we  trust,  it 
will  be  with  us.  The  day  may  not  be  distant  when  we  shall  want  the 
strength  of  our  whole  beloved  Union  to  maintain  our  position  among 
the  great  nations  of  the  earth.  United  we  need  not  fear  the  world  ip 
arms. 

The  Swiss  are  the  most  peaceable  and  industrious  people,  and  at 
the  same  time  the  most  warlike  and  ever-ready.  In  the  idea  of  the 
Swiss,  the  citizen  is  inseparable  from  the  soldier,  lest  the  free  man 
should  become  the  slave  of  a domestic  or  foreign  tyrant.  Tiie  first 
advantage  of  this  idea  is,  that  Switzerland  has  not  a standing  army, 
nnd  yet  it  can  call  into  the  field  at  any  moment  200,000  well  trained 
men  in  the  flower  of  their  age;  a like  number  could  be  raised  of 
younger  men  under  twenty-one  and  above  forty-five.  200,000  men 
is  eight  per  cent  of  its  population,  according  to  which  we  could  have 
about  2.200,000  citizen  soldiers,  not  on  paper  only,  but  real  soldiers. 
If  we  institute  the  cadet  system  the  next  generation  will  be  a warlike 
one,  and  no  American  will  even  think  of  making  a law,  exempting 
the  citizen  from  his  first  duty  to  appear  in  person  for  the  defense  of 
his  liberties  and  independence.  The  whole  amount  of  the  Swiss  mil- 
itary liudgel * is  between  four  and  five  millions  of  francs,  equal  to 
ten  millions  of  dollars  for  our  2,200,000  men — a trifle  indeed. 

From  time  to  time  the  governors  of  neighboring  slates  could  unite 
the  cadet-corps  of  different  sections  and  invite  the  corps  from  distant 
states  to  send  a contingent  for  a grand  manoeuvre.  Such  a proceed- 
ing would  tend  more  to  cement  the  band  of  brotherhood  among  the 
states  than  many  artificial  means.  It  tvould  at  the  same  time  pro- 
mote the  good  morals  of  the  boys,  if  the  governors  were  to  select  the 

* federal  and  cantonal. 
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best  delegates  from  their  states.  Every  obdurate,  mischievous  indi- 
vidual should  be  expelled  from  the  ranks,  since  the  state  must  not 
suffer  a had  subject  to  enjoy  the  honor  of  serving  his  country.  What 
a wonderful  change  will  take  place  in  the  disposition  of  our  youth; 
when  accustomed  to  the  discipline  of  a soldier,  many  a bad  habit  will 
disappear  entirely.  They  will  become  punctual  and  orderly  in  the 
execution  of  their  duties  in  general,  their  step  elastic,  their  carriage 
erect,  their  bodies  strong,  their  chests  large,  their  cheeks  rosy,  a 
joy  to  their  parents  and  a pride  to  our  people.  The  lad  who  leaves 
his  city  or  his  state,  if  furnished  with  a regular  certificate  from  his 
drill-master,  can  enter  a company  in  the  place  of  his  future  residence, 
and  be  no  longer  a stranger  but  a brother-soldier — the  member  of  a 
mighty  association,  lie  enters  the  circle  of  well  educated  hoys  at 
once,  and  is  thus  saved  from  the  danger  of  associating  with  such  as 
might  corrupt  his  good  habits.  There  are  thousands  of  advantages  to 
him  and  the  country,  and  not  a single  disadvantage.  Why  shall  we 
not  seize  upon  the  subject  at  once?  Let  our  small  state  have  the  honor 
to  be  the  first,  as  we  already  have  the  best  regulated  system  of  schools 
— primary',  secondary,  and  higher  institutions.  Forward!  forward! 

In  a subsequent  article  we  shall  give  a description  of  a “Swiss 
Shooting  Festival.”  It  is  an  ancient  custom  with  the  Alpine  people, 
but  since  the  system  of  cadet  coqis  has  become  perfected,  these  festi- 
vals have  come  off  with  a splendor  that  had  never  before  been 
dreamed  of.  They  unite  the  men  of  all  sections  and  have  gained 
quite  a fame  in  Europe. 

We  implore  all  statesmen  and  teachers  to  take  the  system  of  mil- 
itary drill  and  organization  in  schools  into  due  consideration;  not  as 
a mere  experiment,  but  as  something  that  has  proved  an  excellent 
success  in  a sister  republic. 

8.  TARGET  SnOOTING. 

Having  made  military'  exercises  a part  of  the  regular  routine  of 
schools  and  the  education  of  youths,  and  identified  the  vocation  of 
the  soldier  with  the  privileges  of  citizenship  and  the  safely  of  the 
state,  the  policy  of  the  Swiss  government,  both  cantonal  mid  federal, 
has  been  directed  so  as  to  make  the  pastimes  of  neighborhoods  and 
ths  national  festivals  minister  to  the  general  culture  of  a military 
spirit,  and  of  the  highest  individual  skill  in  the  use  of  arms.  To  these 
ends  target  shooting  is  encouraged  in  various  ways,  and  the  festivals 
of  the  sharp-shooters  arc  more  generally  and  enthusiastically  attended 
than  nny  other  national  anniversary.  We  give  below  mi  account  of 
a festival  of  this  kind,  which  was  held  in  Zurich  in  July,  1859. 
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A Festival  of  the  Swiss  Sharp-shooters. 

The  Frenchman  has  his  rose  festivals;  the  Italian  his  barcaroli; 
the  Spaniard  his  bull-fights;  the  Englishman,  since  his  cock-fights 
anil  boxing  in  the  street  are  prohibited,  has  nothing  left  to  him,  for 
horse-racing  as  well  as  the  Parliament  belongs  to  the  aristocracy  only.* 
Germany  has  its  popular  festivals,  though  the  potentates  havo  sup- 
pressed even  these  harmless  popular  gatherings  in  several  parts  of 
the  country. 

In  southern  Germany  and  in  the  north-west  you  may  still  find  the 
old-fashioned  |>opular  festivals.  But  Switzerland  is  their  field;  there 
in  the  land  of  freedom  they  flourish  in  the  utmost  freshness.  They 
arouse  and  foster  in  the  people  the  consciousness  that  they  are  a peo- 
ple— a nation;  they  awaken  and  strengthen  the  national  spirit;  they 
unite  all  citizens,  whether  they  sit  as  legislators  in  the  Diet,  or  till  the 
ground  in  some  unknown  corner  of  the  republic. 

The  festival  begins  at  C o’clock,  A.  M.,  with  the  firing  of  cannon — 
one  shot  for  each  of  the  twenty-two  cantons  into  which  Switzerland 
is  divided.  The  sharp-shooter  festivals  are  the  oldest  of  the  Swiss 
popular  festivals — the  original  fruits  of  a free  warlike  people.  They 
are  customary  in  every  canton,  in  every  community.  But  the  Swiss 
sharp-shooter  festival  means  that  in  which  the  whole  country  unites, 
and  it  has  existed  now  for  many,  many  yenrs,  always  fresher  and 
more  beautiful,  representing  not  only  the  united  citizens  of  the  Swiss 
cantons,  but  of  Switzerland  as  a political  power. 

Such  a festival  takes  place  every'  second  year.  Then,  thirty  thou- 
sand free,  warlike  men,  the  best  marksmen  from  all  parts  of  the  land, 
the  “6litc”  oft  Switzerland’s  defenders,  assemble  with  their  rifles, 
which  they  handle  with  more  skill  than  any  other  notion.  They  rep- 
resent in  fact  the  best  men  of  their  nation,  the  body  guard  of  law 
and  order,  the  rampart  against  hostile  aggressions,  and  the  stay  of 
popular  commotions.  In  such  a noble  assembly  many  a wise  word  is 
spoken,  many  an  idea  exchanged  and  corrected.  The  actions  of  the 
administration  are  subjected  to  a sharp  but  judicious  and  just  criticism; 
you  will  not  hear  there  ostentatious  speeches,  nor  see  noisy  demon- 
strations. They  do  not  pass  resolutions  such  as  we  are  wont  to  sec 
in  our  country — a small  clique  of  petty  politicians  announcing  to  the 
people  that:  The  People  of  the  State,  ....  resolved,  etc.;  but  calmly 
they  reason  and  reflect  on  what  would  be  beneficial  to  all  sections  of 
the  country,  and  after  having  reconciled  the  opposing  interests  of  all, 

* Tin*  rifle  shooting,  cricket  matebe*,  and  other  popular  tporta  of  England  weins  to  bo  over- 
look etl  by  Professor  Simonson. 
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they  go  home  and  work  each  in  his  eirele  for  the  realization  of  their 
ideas.  There  is  a principle — not  of  blind  opposition  to  actions, 
whether  good  or  bad,  simply  because  they  proceed  from  another  party 
— but  the  principle  of  doing  justice  to  all,  of  upholding  the  rights  of 
all,  and  of  reconciling  opposing  interests.  A people  that  has  been 
educated  in  such  principles  and  acts  in  accordance  with  them  lias 
reached  the  perfection  of  republicanism,  and  need  not  fear  cither  in- 
ternal or  external  foes.  Every  American  patriot  may  take  example 
from  this  little  Alpine  race;  and  since  every  one,  man  or  woman,  is 
by  nature  an  educator,  whether  as  director  of  a household,  or  ns  a 
teacher  of  other  men’s  children,  let  us  all  unite  in  educating  the 
growing  generation  in  the  right  way,  and  our  beloved  country  shall 
never  again  see  brothers  in  arms  against  brothers. 

Many  a corrupt  official  has  feared  the  criticism  of  the  assembly  of 
the  Swiss  sharp-shooters,  and  whatever  “ the  men  have  resolved  at 
the  festival,”  is  usually  adopted  by  the  people  and  carried  through  in 
a judicious,  constitutional  way. 

At  the  above-mentioned  day  Zurich  was  all  in  a glee;  the  city 
adorned  with  flags,  triumphal  arches  and  evergreens,  the  streets 
thronging  with  people  in  Sunday  dre-s  who  had  come  from  far  and 
wide  to  participate  in  the  popular  feast.  The  shrill  sound  of  an  engine 
is  heard,  and  soon  after  the  first  company  of  guests  from  abroad  forms 
in  line  at  the  railroad  station.  It  is  the  delegation  from  the  Bremen 
sharp-shooters,  who  have  come  from  the  far  north  of  Germany  to 
meet  their  brethren  of  the  south.  They  are  enthusiastically  received 
by  the  crowd,  the  mayor  addresses  them  and  gives  them  a cordial  wel- 
come to  the  land  of  freedom.  After  one  of  their  number  hns  replied 
to  the  speech,  the  mayor  leads  the  guests  to  a tent  and  invites  them 
to  partake  of  some  refreshments;  the  best  of  native  wines  from  the 
“Rathskeller”  are  offered,  and  many  a toast  spices  the  nectar. 

An  hour  later  the  flag  of  the  Swiss  sharp-shooters  is  received  mid 
unfolded,  while  shouts  and  the  roar  of  cannon  rend  the  air.  As  we 
stated  before,  the  festival  of  the  United  Sharp-shooters  comes  off  once 
in  two  years,  city  and  canton  taking  their  turns.  Two  years  before, 
in  July,  1857,  it  had  been  celebrated  in  Berne,  and  the  flag  had  re- 
mained there  until  now’,  when  a deputation  from  Berne  delivers  it 
to  the  sharp-shooters  of  Zurich,  to  be  kept  by  them  for  the  next  two 
years;  and  so  on. 

As  soon  as  the  banner  is  unfurled  the  procession  is  formed,  and  the 
banner  and  guests  are  escorted  to  the  City  Hall,  preceded  by  bands  of 
music  plnying  national  airs.  What  n glorious  sight!  Man  and  nature 
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seem  to  revel  together  in  joy.  The  bright  morning  sunshine  gleams 
from  the  polished  rifles  and  a thousand  flags  wave  in  the  light  breeze, 
while  the  procession  is  accompanied  by  crowds  of  men  and  women, 
boys  and  ro=y-chccked  girls  who,  dressed  in  white  and  decked  with 
red  riblions,  in  the  national  costume  and  colors,  add  an  element  of  be- 
witching beauty  to  the  scene. 

Meanwhile  other  companies  of  riflemen  Have  arrived,  and  the  lake 
is  still  covered  with  festively-adorned  gondolas  that  are  continually 
adding  to  the  crowd  of  guests.  At  10  o'clock  the  procession  is  again 
formed.  It  leaves  the  city  and  moves  toward  the  “Secfeld,”  a large 
meadow  on  the  shore  of  the  lake,  a short  distance  from  the  city. 
II  ere  an  immense  hall  has  been  erected.  Behind  it  ore  arranged  the 
targets  and  shooting-stands,  and  opposite  we  see  a neat  structure  in 
the  form  of  a temple,  with  many  large  windows,  in  which  arc  exhib- 
ited the  prizes,  disposed  in  the  most  attractive  manner.  These  prizes 
are  of  the  value  of  101,407  francs,  and  are  the  contributions  of  all 
parts  of  the  world — every  comer  where  a few  Swiss  are  to  be  found, 
having  furnished  some  small  gift  in  honor  of  the  national  festival. 

The  procession  halts  in  front  of  the  temple.  The  Bernese  deliver 
into  the  hands  of  the  Zurich  delegation  the  flag  of  the  Swiss  Rifle 
Corps,  and  Colonel  Kurtz,  of  Berne,  thus  briefly  addresses  them: 
“When  two  years  ago  this  flag  was  delivered  into  our  safe  keeping, 
peace  reigned  all  around  us;  anil  but  just  now  our  country  has  come 
forth  victoriously  from  a crisis  in  which  we  have  shown,  as  we  had 
never  done  before,  that  we  are  one  band  of  brethren.*  AVhat  we 
have  hoped  for  is  now  realized,  and  we  can  carry  this  flag — the  ban- 
ner of  the  largest  association  in  Switzerland — to  the  beautiful  lake 
whose  blue  waters  play  around  our  sister  town.  AVe  of  Berne  have 
belli  this  flag  in  pence.  Who  knows  whether  you  will  be  as  fortunate, 
or  whether  you  will  be  forced  to  plant  it  on  the  highest  pinnacle  of 
your  good  city,  as  a sign  that  the  fatherland  is  in  danger  and  calls 
upon  her  sons  to  defend  her.  Relentless  war  rages  now  on  our  bor- 
ders ;t  we  know  not  whether  the  storm  will  pass  over,  or  the  thunder- 
bolt strike  in  our  midst-*’ 

Dr.  Dubs  replies  in  a brilliant  speech:  “We  receive  this  banner 
and  shall  defend  it.  We  are  ready  now  for  a joyous  feast,  and  as 
ready  at  any  time  for  tile  war-dancc.  Let  the  trumpet  sound  and 

* lie  alludes  here  to  the  Xoufchatcl  difficulty.  This  canton  had  been  heretofore  under  tho 
sovereignty  of  Prussia,  and  a handful  of  royalists  made  the  attempt  to  sever  it  from  ail  connection 
with  the  confederacy.  The  people  defeated  them  and  Toted  themselves  independent.  8witzer* 
land  assisted  them  and  Prussia  gave  up  whatever  rights  she  might  have  had. 
t The  Italian. 
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Zurich’s  men  will  be  the  first  in  the  field  to  lead  you  on  to  victory  or 
death!"  etc. 

Thus  was  the  festival  opened.  A dinner  had  been  prepared  in  the 
hall,  to  which  all  marksmen,  whether  from  home  or  abroad,  were  in- 
vited. This  hall  is  a wooden  structure  of  large  dimensions,  open  at 
the  sides,  with  a wide  passage  running  through  the  middle,  intersected 
by  several  narrow  ones.  In  the  middle  of  the  building  is  a magnifi- 
cent fountain.  The  whole  remaining  space  is  filled  with  tables  and 
benches  of  unvarnished  pine,  at  which  G,000  persons  may  be  conve- 
niently seated  and  served.  A platform  hung  with  Swiss  banners  i3 
so  placed  that  the  speakers  can  be  heard  through  the  whole  hall,  and 
many  a wise  word  has  been  thence  spoken  that  met  a ready  response 
from  both  present  and  distant  brethren.  Behind  this  platform  is  raised 
a lofty  gallery  for  the  music.  Here  the  bands  play  soul-stirring  cho- 
rals and  national  tunes,  and  when  the  “Marseillaise,"  or  other  similar 
air  is  heard,  a ehorus  of  thousands  of  voices  accompanies  enthusiastic- 
ally the  instruments.  It  is  in  fact  a feast  of  the  people;  unity,  peace 
and  joy  reign  every  where.  There  may  be  seen  men  of  different  re- 
ligious and  political  creeds,  embracing  each  other  in  brotherly  concord. 
Men  whose  language  is  Italian  from  the  southern  cantons,  and  men 
who  speak  French  from  the  west,  and  German  from  the  northern, 
eastern,  and  middle  cantons,  form  one  family,  though  their  localities, 
institutions,  and  interests  may  differ  widely.  The  words  which  Schil- 
ler, in  his  well-known  historical  drama,  “Tell,”  causes  Rosselmann  to 
express — 

“By  this  fair  light,  which  greeteth  us  before 
Those  other  nations  that,  beneath  ns  far, 

In  noisome  cities  pent,  draw  painful  breath, 

Swear  we  the  oath  of  our  confederacy  t 
We  swear  to  be  a nation  of  true  brother *, 

Never  to  part,  in  danger  or  in  death ! 

These  words  have  become  true  in  our  age. 

At  1 o’clock  the  firing  of  a cannon  announces  the  commencement 
of  the  target  shooting.  The  marksmen  press  to  the  stands,  and  their 
shooting  continues  from  morning  till  evening,  with  only  an  intermission 
of  an  hour  for  dinner,  for  an  entire  week.  As  we  have  before  said, 
the  shooting-stands  are  erected  at  the  end  of  the  hall,  but  in  a separate 
building.  Ninety-six  stands  are  arranged  in  one  line,  each  with  its 
own  target,  so  that  nearly  a hundred  shots  may  be  fired  at  once.  Be- 
hind each  stand  there  is  sufficient  space  for  loading  the  rifles,  and  all 
the  necessary'  apparatus.  There  arc  smaller  buildings  near  by  for  the 
repairing  of  arms,  and  a regular  field-hospital,  completely  furnished, 
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to  supply  medical  or  surgical  aid  to  such  as  may  fall  suddenly  sick  or 
be  wounded.  The  medical  fraternity  of  Zurich  have  offered  their 
services  in  turn,  and  two  physicians  of  their  numlier  are  always  pres- 
ent day  and  night.  The  shooting  is  directed  towards  the  lake  and 
large  quantities  of  firewood  are  piled  up  like  a rampart  around  the 
grounds,  so  that  an  accident  is  almost  impossible.  Navigation  on  the 
lake  within  a certain  distance  is  also  prohibited.  The  safety  of  the 
people  is  thus  secured,  and  an  accident  can  happen  only  at  the  stands 
or  to  a careless  target-man.  Only  two  injuries  in  all  have  been  re- 
ported— a finger-wound  received  by  a marksman,  and  the  loss  of  an 
eye  to  a target-man  by  a splinter  from  the  target. 

More  than  thirty  thousand  tried  their  skill  during  the  ten  days  of 
the  festival.  On  the  7th  of  July  74,000  shots  were  fired,  and  about 
61,000  on  the  lltli,  though  many  of  the  people  had  already  gono 
home.  The  rifles  and  targets  are  of  various  kinds.  The  Swiss  havo 
rifles  for  field  service,  and  also  target  rifles — the  latter  being  much 
the  heavier.  No  support  whatever  is  used  with  either.  The  distance 
of  the  target  is  proportioned  to  the  calibre  of  the  rifles,  the  “field  tar- 
gets" being  over  a thousand,  and  the  “stand  targets”  about  six  hun- 
dred feet  distant.  Both  the  stand  and  field  targets  arc  sub-divided 
into  “Stich”  and  “ Kehrsebeiben the  former  a single  fixed  target, 
the  latter  made  double  nnd  turned  around  after  each  shot,  so  ns  to  lie 
immediately  ready  for  another  marksman.  The  “ Kehrscheiben  *’  are 
designated  by  the  letters  in  the  order  of  the  alphabet;  the  “Stich- 
Bcheiben”  have  names  attached  to  each,  such  as  “the  Stand,”  “Fa- 
therland,” “Industry,”  “Titlis,”  “Pilatus,”  “Rigi,”  “Gotthard,”  Jung- 
frau,” “Spliigen,”  “the  Field,”  & c.  No  more  than  one  shot  may  bo 
fired  by  the  same  marksman  at  any  of  the  “ Stiehschciben,”  with  the 
exception  of  the  “ Fatherland,”  at  which  two  are  nllowed.  The  num- 
ber of  shots  at  the  “Kehrscheiben”  is  not  limited,  but  all  must  be 
paid  for — the  “ Kehrscheiben”  at  the  rate  of  about  thirty  centimes, 
(six  cents;)  the  “ Stichscheiben ” a little  more.  Commutation  tickets, 
however,  may  be  obtained. 

The  prizes  are  very  various,  but  the  most  valuable  nre  appropriated 
to  the  “Stichscheiben.”  The  first  prize  this  year  was  a large  silver 
basin,  of  exquisite  workmanship,  together  with  2,.ri00  francs  (S.iOO) 
in  money,  given  by  the  Swiss  in  Paris,  to  be  won  at  the  target  “Fa- 
therland.” The  lowest  prize  is  five  francs,  nnd  this  can  be  won  only 
by  those  wljo  succeed  in  hitting  the  bull’s  eye,  the  size  of  which  va- 
ries in  the  different  targets.  In  the  “Stichscheiben”  for  the  target 
rifle  it  measures  ten  inches  in  diameter,  but  in  the  “Kehrscheiben” 
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only  two  and  a half,  while  in  the  “ ICehrscheiben  ” for  the  field  rifle  it 
measures  six  inches.  Every  six  hits  in  the  centre  of  the  “Kehr- 
sclieiben”  gains  a prize  of  five  francs,  to  which  is  added  on  the  twenty- 
fifth  successful  shot,  a silver  cup  or  watch.  He  who  hits  the  bull’s 
eye  fifty  times  receives  another  prize  of  one  hundred  francs.  Special 
prizes  are  also  given  to  the  best  marksman  of  the  day,  for  the  first  and 
last  hits  of  the  day,  nnd  for  the  greatest  number  of  hits  during  the 
whole  festival,  etc.  The  prizes  of  the  day  may  be  obtained  immedi- 
ately; the  others  are  distributed  publicly  at  the  close  of  the  festival. 

Let  us  now  give  a glance  at  the  “ Gift  Temple.”  This  neat  struc- 
ture is  made  wholly  of  glass,  save  the  roof,  in  order  that  the  rich 
prizes  may  be  more  conspicuously  exhibited.  Here  are  gifts  and 
prizes  for  the  successful  shooters,  consisting  either  in  articles  of  value 
or  in  money,  that  have  been  contributed  by  the  cantonal  governments 
and  communities,  and  by  individuals  at  home  or  abroad.  The  gov- 
ernment 1ms  also  had  new  Swiss  five-franc  pieces  coined  for  this  pur- 
pose, bearing  on  their  face  the  figure  of  a rifleman  instead  of  Helve- 
tia There  is  many  a piece  of  fine  workmanship  among  the  gifts,  of 
which  we  ran  here  only  mention  the  silver  basin  with  the  2,500  francs, 
the  first  prize  of  the  “ Euthcrland,"  and  a beautiful  drinking  horn  of 
massive  silver,  richly  embossed,  presented  by  some  friends  in  Lcipsic. 
The  Bremen  sharp-shooters  also  brought  with  them  twelve  “ Rumcr,” 
large  cups  of  massive  silver,  gilt  within,  which  were  admired  nnd 
coveted  by  all  the  disciples  of  Bacchus.  This  was  not,  however,  the 
only  present  from  the  old  Ilanse-town.  The  senate  had  opened  the 
celebrated  “ Iiathskellcr  ” and  sent  some  of  their  Hock  of  the  vintage 
of  1G84,  the  Nestor  of  German  wines,  to  their  brothers  in  Bacchus. 
The  greater  part  of  these  gifts  consisted  in  silver  cups,  and  pitchers, 
and  gold  nnd  silver  wntclies. 

During  the  festival  the  houses  of  Zurich  continued  adorned  with 
flags,  trans|>arencies,  and  evergreens,  which  were  every  day  entwined 
with  fresh  flowers.  Near  the  festive  hall  a triumphal  arch  had  been 
erected,  on  which  stood  a colossal  figure  of  William  Tell  in  the  act  of 
menacing  Gesler  with  the  arrow,  after  having  shot  the  apple  from  the 
head  of  his  boy.  Some  of  the  critics  would  have  us  believe  that  Tell 
is  not  Tell,  that  no  such  person  ever  existed,  but  that  he  is  a purely 
mythical  character — the  creation  of  Schiller’s  imagination.  Yet  it 
matters  little  to  the  Swiss  whether  the  hero  was,  or  wus  not;  all  these 
thousands  of  marksmen  who  daily  pass  that  triumphal  arch  are  pos- 
sessed by  one  thought,  and  many  can  not  refrain  from  shouting,  “Hur- 
rah for  Tell,  father  of  the  marksman  I The  Swiss  of  to-day  is  as 
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skillful  nn  archer,  as  daring  and  as  free  ns  thou  west!”  Myth  or  not. 
Tell  is  the  man  of  the  people,  the  Washington  of  Switzerland — or, 
rather,  Washington  is  the  Tell  of  America;  and  these  words  of  the 
dying  Attinghuusen — 

“ Hold  fast  together,  then — for  ever  fast.  - 
Let  freedom's  haunts  be  one  in  heart,  in  mindt 
Set  watches  on  your  mountain  tops,  that  league 
Mar  answer  league,  when  comes  the  hour  to  strike. 

Be  out — be  one — be  one” — 

are  never  forgotten  in  these  days  by  the  inhabitants  of  Switzerland. 

Around  the  hall  there  has  sprung  up  a village  of  wood  and  canvas, 
and  while  the  men  are  engaged  with  their  rifles,  the  women  and  chil- 
dren crowd  to  see  the  circus,  the  menageries,  rope-dancers?  puppet- 
shows,  “the  giant  Kentuckian,”  “General  Tom  Thumb,”  &c.,  and 
while  every  one  amuses  himself,  there  is  no  rioting,  no  impropriety, 
no  beggary,  no  placards  bidding  us  to  “Beware  of  Pickpockets;”  the 
people  arc  ns  sound  as  their  institutions. 

At  8 o’clock  in  the  morning  the  target  shooting  commences,  closing 
at  8 in  the  evening.  The  target  and  signal  men  are  promptly  at  their 
stations,  and  the  members  of  the  different  committees  for  keeping  or- 
der, arrive  one  by  one.  The  marksmen  are  impatiently  awaiting  the 
signal  shot.  Spectators  gather  in  from  all  sides.  The  signal  is  given, 
and  in  a moment  the  sltarp  crack  of  ninety-six  rifles  is  heard.  The 
firing  is  kept  up  incessantly  till  noon,  when  the  sound  ot  the  cannon 
again  calls  to  dinner.  At  about  10  o’clock  the  first  steamers  have 
landed  their  passengers  from  “beyond  the  water,”  and  the  first  trains 
liave  come  in,  bringing  new  guests  to  supply  the  place  of  those  who 
leave,  so  that  new  faces  and  new  acquaintances  greet  us  every  day. 
Here  a fresh  company  of  sharp-shooters  from  distant  Ticino  ap- 
proaches, marching  to  the  sound  of  music  and  preceded  by  their  flag, 
and  receive  their  welcome — there  another  company  from  Neufchatel 
is  escorted  to  the  station  and  takes  its  departure  homeward. 

One  of  the  most  joyous  occurrences  of  the  festival — a silvery  gleam 
in  the  general  sunshine — was  the  reception  of  the  marksmen  from  the 
four  forest  towns,  Lucerne,  Switz,  Uri,  and  Unterwalden.  They 
numbered  full  seven  hundred  men,  noble  specimens  of  the  native 
Swiss,  all  picked  men — “ Kemmannea.”  They  were  preceded  by  four 
of  their  number  attired  in  the  ancient  national  costume,  who  carried 
the  very  same  bugles  that  for  the  last  five  centuries  had  called  their 
forefathers  to  arms.  The  ancient  banners  followed.  As  they  passed 
under  the  triumphal  arch  and  beheld  their  father,  Tell,  their  shouts, 
hurrahs,  and  vivas,  knew  no  bounds.  Their  ranks  were  broken  and 
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each  threw  himself  upon  the  breast  of  the  nearest  stranger — nay, 
brother.  The  very  men  that  perhaps  were  adversaries  in  public  life, 
or  opposed  to  each  other  in  political  principles,  were  here  united ; the 
love  of  fatherland  was  a common  bond  of  union.  Thus,  also,  Schiller 
speaks  through  the  mouth  of  Meier: 

“I  know  him  well.  There  is  a suit  between  us, 

About  n piece  of  ancient  heritage ; 

Herr  Reding,  tre  are  enemies  in  court; 

Here  tre  are  onc.n 

• 

Thus  is  it  in  Switzerland.  Will  it  ever  be  so  with  us?  Come,  ye 
educators  of  the  people  and  of  the  young,  preach  this  principle  from 
the  pulpit,  and  make  it  the  comer  stone  of  your  iustructions  in  the 
school  and  at  the  firesides  of  your  homes! 

At  the  signal  for  the  noon  intermission  the.  firing  immediately  censes, 
and  in  a few  minutes  6,000  hungry  and  thirsty  people  are  seated  nt 
the  one  hundred  and  fifty  tables  in  the  hall  j the  rest  disperse  to  the 
eating-houses  in  the  neighborhood  and  in  the  city.  The  dinner  is  en- 
livened by  toasts  which,  however,  are  never  of  a personal  character. 
No  homage  is  done  to  the  individual;  to  the  country,  to  the  fatherland 
alone,  is  homage  due  in  a republic.  Toasts  are  heard  in  German,  in 
French,  in  Italian — yet  all  tongues  unite  in  the  glorification  of  a com- 
mon country.  Separate  tables  are  set  for  the  different  cantons,  but  so 
arranged  that  the  more  distant  cantons  are  usually  the  nearest  together 
—Ticino  near  Berne,  Geneva  near  Basle,  Zurich  near  Vnud.  In 
the  middle  of  the  hall  are  the  tables  for  the  committees  and  the  hon- 
orary guests. 

On  the  second  day  of  the  festival  the  delegations  of  marksmen  hold 
a general  conference,  and  though  they  enter  the  hall  with  opposing 
opinions  and  feelings,  yet  before  they  part  all  differences  are  settled, 
all  contradictions  are  reconciled,  and  their  resolutions  are  usually  en- 
dorsed by  the  whole  people.  There  is  no  tendency  to  disunion,  no 
necessity  for  secession,  for  each  one  endeavors  to  satisfy  the  wishes  of 
the  other;  the  public  weal  is  considered,  not  the  interest  or  aggrand- 
izement of  the  individual  or  of  the  canton. 

On  Sunday,  the  10th  of  July,  a public  service  was  held  on  the 
meadow  It  was  a solemn  ceremony,  attended  by  all  the  different 
creeds  that  hold  fellowship  together.  On  the  next  day  the  members 
of  the  Diet,  which  was  then  in  session  at  Berne,  visited  Zurich.  The 
banished  duchess  of  Parma,  who  lives  in  the  neighboring  Swiss  town, 
Pappcnschwyl,  was  also  the  guest  of  the  citizens.  She  and  her  chil- 
dren sat  with  them  at  the  rough  pine  board  and  partook  of  the  same 
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viands.  After  the  dinner  slic  said,  with  tears  in  her  eyes,  “The  Swiss 
do  not  know  how  happy  they  indeed  arc.” 

On  Tuesday,  July  12th,  the  last  shot  was  fired,  and  on  the  following 
day  the  prizes  were  distributed.  This  ceremony  took  p’ace  on  the 
grounds  before  the  gift  temple.  President  Dubs  opened  with  a speech, 
in  which  he  said:  “We  are  distributing  now  the  prizes  to  those  who 
have  proved  themselves  the  best  marksmen.  An  equal  chance  is 
given  to  all ; let  all  practice  with  their  weapons  and  emulate  their 
lucky  companions.  I am  convinced  that  all  who  have  hit  the  centre 
of  the  target  will  be  able  to  pierce  the  breast  of  the  enemy,  should 
war  be  unavoidable.”  The  first  prize,  the  silver  basin  from  Paris, 
with  the  2,500  francs,  was  won  by  a manufacturer,  Durrer,  of  Unter- 
walden ; the  second,  the  silver  horn  from  Leipzig,  by  a farmer  named 
Glogg,  of  Obermeilen ; the  third,  the  twelve  silver  cups  from  Bremen, 
jointly  by  Professor  Dr.  Hug,  of  the  University  of  Zurich,  and  Mr. 
Baer,  of  Milnncdorf,  the  best  shot  in  Switzerland,  who  had  hit  the  tar- 
get four  hundred  and  eighty-seven  times  during  the  festival. 

• The  whole  was  closed  with  a serenade,  given  by  the  marksmen  to 
President  Dubs,  the  chief  magistrate  of  the  confederacy,  as  well  as 
president  of  the  festival.  The  next  day  the  remaining  guests  departed, 
the  garlands  and  banners  disappeared,  the  people  retpmed  to  their 
business,  all  external  show  had  vanished;  but  the  feeling  that  Switz- 
erland’s sons  have  again  renewed  the  bonds  of  their  brotherhood  still 
survives  in  the  breasts  of  that  simple,  quiet  people — our  republican 
brethren  of  the  Alps. 
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SCHOOLS  OF  INSTRUCTION  FOR  OFFICERS. 

The  Federal  system  of  Military  Instruction  for  officers,  in  1871, 
embraced — 

I.  A Central  Military  School  at  Tlmn,  to  which  all  officers  ap- 
pointed to  the  General  Staff  repair  to  be  instructed  in  their  duties. 

II.  A School  of  Officers  at  Thun,  in  which  all  officer*  appointed 
to  their  respective  regiments  are  instructed  in  their  duties. 

III.  A School  of  Cantonal  Instruction,  held  in  Basle,  to  which 
the  infantry  instructors  resort  from  every  canton  to  learn  their  duties, 
undergo  iuspection,  and  preserve  a common  rule. 

IV.  A School  of  Young  Officers,  held  at  Solothum  and  at  St. 
Gallen,  turn  by  turn,  to  wliicli  the  several  Cantons  send  their  voting 
officers  who  have  just  received  their  commissions,  and  to  which  all 
candidates  for  commissions  repair  for  examinations. 

V.  Comis8ariat  School,  to  which  is  joined  a Medical  and  Ambu- 
lance School  generally,  at  Thun. 

VI.  A Shooting  School,  for  officers  who  give  instruction  to  the 
Cadet  Corps  and  other  organizations  in  the  several  Cantons. 

To  these  school  organizations  with  their  practical  exercises  must 
be  added  the  opportunities  afforded  by  the  Cantonal  reviews  and 
field  manceuvrcs,  to  which  the  young  Swiss  officer  brings  much 
valuable  experience  in  his  previous  school  and  cadet  drill. 

The  events  of  the  late  Frcnch-l’russinn  war  tested  the  efficiency 
of  the  Swiss  military  organization  and  instruction.  The  French 
declaration  was  announced  in  I’aris  in  the  afternoon  of  Friday,  July 
15,  1870,  and  responded  to  by  a counter  declaration  from  Berlin 
on  Tuesday,  the  19th.  But  the  Federal  Council  of  Switzerland 
(which  lay  between  the  combatants,  and  might  become  the  first 
theatre  of  belligerent  operations),  was  summoned  by  President 
Dubs  to  consider  the  situation ; and  within  an  hour,  the  Cantons 
had  been  regularly  summoned  to  complete  their  regiments  with 
men,  arms,  horses,  guns,  and  all  stores  and  tools  required  for  actual 
service,  and  five  divisions  of  the  Elite  (the  first,  second,  sixth, 
seventh,  and  ninth),  were  ordered  to  assemble  in  their  several  Can- 
tons. The  first  division,  under  Colonel  Egtoff,  was  to  secure  the 
bridge  at  Basle  and  occupy  the  two  banks  of  the  Rhine.  The  first 
news  which  the  men  of  Aargan  had  of  the  impending  war  was  lato 
on  Friday  night.  By  noon  on  Saturday  squads  of  men  were  falling 
'into  the  ranks  in  front  of  the  town-hall  of  the  cantonal  capital — 
companies  were  formed — guns  were  got  out — sappers,  engineers, 
and  guards  were  in  readiness — officers  were  at  their  posts.  In  the 
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afternoon  the  first  Swiss  troops  were  in  march  for  Basle,  and  by 
midnight  the  first  regiment  of  Aargau  were  on  the  bridge ; and  by 
Sunday  night  the  first  division,  under  Col,  Egtoff,  with  8,290  men, 
and  092  horses,  besides  the  staff  and  guides;  and  the  second  divi- 
sion, under  Colonel  Salis,  with  8,319  men,  and  632  men  at  the  same 
hour  had  assembled  at  Basle  and  held  the  roads  and  streams  which 
led  to  Bonn.  By  Tuesday  night,  before  the  Prussian  manifest  was 
known  in  Bonn,  the  five  divisions  of  the  first  Swiss  army,  with  their 
eleven  batteries  of  artillery  mounting  96  field  pieces,  and  a total 
force  of  37,423  men,  and  3,641  horses  and  104  staff  and  guides, 
were  under  arms  and  at  their  respective  rendezvous;  and  the  Presi- 
dent was  authorized  by  the  Council  to  announce  to  all  concerned, 

“ that  any  troops  belonging  to  belligerent  states,  whether  regulars 
or  volunteers,  who  violate  the  territory  of  the  Swiss  nation,  will  be  ■ 
repelled  by  force." 

Out  of  the  officers  whose  men  were  first  in  the  field,  the  Federal 
Council  placed  Colonel  Ilerzog,  of  the  Aargau  detachment  of  the 
Federal  army,  in  chief  command,  and  by  Saturday  night  the  Gen- 
eral’s head-quarters  were  established  at  Alton  (the  center  of  the 
Swiss  railways),  where  he  organized  his  staff,  issued  his  instructions 
to  organize  two  hospitals,  one  for  wounded  men,  and  the  other  for 
horses,  and  at  the  same  time  ordered  magazines  of,  stores  and 
clothes  to  be  established  in  his  rear,  and  the  forces  to  be  moved 
up  to  the  front.  All  railway  companies  were  ordered  to  report 
, their  stock  of  engines,  carriages,  and  open  wagons,  and  tclcgraphio 
communication  was  established  for  night  as  well  as  day  service,  and 
engineers  were  sent  out  to  study  every  pass  and  point  by  which  an 
enemy  in  any  strength  was  likely  to  enter  the  territory  of  Switzer- 
land. When  all  danger  to  the  Cantons  had  passed  away  in  the 
victories  of  tho  German  arms,  Gen.  Herzog  was  directed  to  raise 
his  camps,  and  send  to  their  several  Cantons  their  respective  troops. 
Later  in  the  war,  when  it  was  authentically  known  that  Bourbaki 
was  moving  an  army  of  150,000  strong,  to  sweep  across  the  Rhine; 
and  still  later,  that  the  Germans  meant  to  push  the  French,  in  either 
whole  or  part,  across  the  Swiss  frontier,  and  put  them  out  of  service 
for  the  rest  of  the  war — General  Herzog  satisfied  tho  President  and 
the  Council,  and  the  Minister  of  War,  of  the  impending  danger, 
and  on  Thursday,  Jan.  19th,  the  third,  fourth,  and  fifth  divisions, 
with  two  batteries  of  mountain  guns,  well  prepared  for  winter  ser- 
vice in  a district  lying  under  snow,  were  ordered  out ; and  in  one  • 
week  from  that  date,  these  forces  were  distributed  through  the  varioua 
passes  in  the  Jura,  from  Basle  to  Geneva,  with  orders  to  repel,  or- 
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receive — to  figlit,  or  feed  and  lodge,  according  to  the  spirit  in  which 
the  broken  detachments  of  the  French  army  should  present  them- 
selves. For  the  enormous  number  (83,301),  who  laid  down  their 
arms,  food  and  beds  were  distributed  in  the  Swiss  Cantons,  by  less 
than  20,000  citizen  troops,  without  the  forfeit  of  a single  life.  And 
when  their  work  was  done,  these  citizen  soldiers  laid  aside  their 
arms  and  uniforms  and  returned  to  their  shops  and  industries  of 
various  kinds,  to  earn  their  daily  bread,  without  forgetting  for  a mo- 
ment their  civic  rights  and  household  duties. 

If  the  occasion  bad  required  it,  as  it  did  in  the  war  of  Secession 
in  1856,  each  Canton  would  have  contributed  30  men  from  every 
1,000  inhabitants,  to  Uie  Elite,  and  15  men  to  every  1,000  to  the 
Reserve;  aud  in  case  of  danger  to  the  Union,  every  male  Switzer, 
from  the  age  of  nineteen  to  forty-five,  not  included  in  cither  of  the 
above  forces,  would  have  obeyed  the  summons  of  the  national  au- 
thority for  the  Landwehr,  adding  97,934  to  the  ranks,  besides  vol- 
unteering above  and  below  the  military  age,  to  the  number  of  100,- 
000  men,  who,  in  case  of  a defensive  war,  could  have  been  relied 
on, — all  familiar  with  military  tactics,  and  accustomed  to  obey  as 
soldiers,  as  well  as  to  the  use  of  arms. 


According  to  recent  official  statistics  the  strength  of  the  several 


armies  of  Switzerland  is  as  follows : 


1. 

Engineers, 

Elite. 

900 

Reserve. 

630 

2. 

Artillery, 

..  6,513 

4,254 

3. 

Cavalry, 

..  1,937 

932 

4. 

Carabineers, 

. . 4.600 

2,460 

5. 

Infantry 

..  55,994 

26,448 

6. 

Sanitary  Service,.... 

144 

73 

Armorers, 

30 

Total, 

. . 70,088 

34,832 

Landwehr. 


97,934 


The  system  of  recruiting,  drilling  and  brigading,  is  local — which 


brings  neighbors  and  friends  into  camp  and  field  companionship, 
and  inspires  a sense  of  trust  and  cooperation. 


The  cost  of  the  reliable  military  force  is  as  follows : 


Cantonal  expense, 4,508,901  fra. 

Federal  expcusc, 5,486,390 


9,995,297 

Contrasted  with  the  cost  of  education  the  figures  stand  thus : 


Communal  expenses, 5.000,000  fra. 

i Cantonal  expenses, 5,157,756 

Federal  Polytechnic, 287,611 


10,445,367 

And  for  this  sum  Switzerland  makes  a near  approach  to  universal 
education  in  schools  of  different  grades,  adapted  to  all  classes. 
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MILITARY  SYSTEM  AND  EDUCATION  OF  THE  UNITED  STATES. 


I.  MILITARY  SYSTEM. 

Thk  Constitution  of  the  United  States  grants  to  Congress  tlie 
power  “ to  raise  and  support  armies,”  “ to  provide  and  maintain  a 
navy,”  “ to  make  rules  for  the  government  of  the  land  and  naval 
forces  ; and  to  provide  for  calling  forth  the  militia,”  as  well  as  “ for 
organizing,  arming  and  disciplining  ’’  the  same,  and  for  governing 
such  parts  of  them  as  may  be  employed  in  the  service  of  the  United 
States — reserving  to  the  States,  respectively,  the  appointment  of  the 
officers,  and  the  authority  of  training  the  militia  according  to  the 
discipline  prescribed  by  Congress.  By  the  same  instrument  the 
President  is  made  commandcr-in-chicf  of  the  army  and  navy  of  the 
United  States,  aud  of  the  militia  of  the  several  States  when  called 
into  actual  service  of  the  United  States  “to  execute  the  laws  of  the 
Union,  suppress  insurrections,  and  repel  invasions.” 

By  law  of  August,  1 7 80,  a department  of  war,  and  in  1708,  a 
secretary  of  the  navy  is  provided  to  aid  the  President  in  the  admin- 
istration of  military  and  naval  affairs;  and  the  original  rules  and 
articles  of  war  enacted  by  the  Congress  of  177G,  were  continued  in 
force,  and  in  1800  made  the  basis  of  the  military  code  which  has 
since  governed  all  troops  mustered  into  the  service  of  the  United 
States. 

In  1790  the  rank  and  file  of  the  regular  army  was  fixed  at  1,210 
men.  In  1790  this  force  was  organized  into  one  corps  of  artillerists 
and  engineers,  whose  head-quarters  was  at  West  Point,  two  com- 
panies of  light  dragoons,  and  four  regiments  of  infantry  of  eight 
companies  each.  This  force  was  increased  by  additional  regiments 
in  the  war  of  1812,  the  Indian  war  in  Florida,  and  the  war  with 
Mexico,  till  in  1801,  the  army  consisted  of  14,000  men,  stationed 
in  the  difterent  forts  and  garrisons,  and  mainly  on  the  Indian  fron- 
tier. In  the  war  of  the  Rebellion  the  regular  army  was  increased 
to  50,000  men. 

By  act  of  July  15, 1870,  the  number  of  enlisted  men  was  reduced 

(715) 
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to  30,000  by  or  before  July  1,  1871.  On  the  20th  of  October, 
1871,  the  army  was  composed  as  follows: 


Two  regiments  of  Cavalry, 8,800  enlisted  men. 

Five  regiments  of  Artillery, 3,105  “ “ 

Twenty-five  regiments  of  Infantry, 23,742  11  “ 

One  battalion  of  Engineers, 314  u M 

Ordnance  Department 444  " M 

West  Point  Detachment, 202  “ 11 

Signal  Department, 199  “ “ 

Hospital  stewards, 310  “ “ 

Ordnance  Surgeons, 114  “ “ 

Available  Recruits,  m route, 349  “ “ 

Permanent  Recruiting  Parties, - 904  “ “ 

General  Service  Men 420  “ “ 

Total, 29,003 

Commissioned  Officers, 2,105 

Retired  Officers, 295 


Wheu  the  insurrectionary  movements  and  combinations  of  tbo 
Southern  States  in  1861,  proved  too  powerful  to  be  suppressed  by 
ordinary  civil  powers,  the  President,  April  IS,  called  for  75,000 
volunteers  for  three  months,  to  defend  the  capital,  and  May  3, 
42,000  to  serve  for  three  years  or  during  the  war.  On  the  22d  of 
July  he  was  authorized  to  accept  the  services  of  500,000,  which, 
within  six  months  afterwards  was  increased  to  1,000,000.  This 
force  proving  inadequate,  a levy  of  300,000  men  was  ordered  in 
1863,  and  in  1864,  another  call  for  500,000  men — making  an  aggre- 
gate of  2,653,062  mustered  into  the  service  of  the  United  States, 
or  nearly  one  fourth  of  the  entire  male  population  of  the  Northern 
States.  This  entire  force  was  disbanded  within  one  year  from  the 
close  of  the  war. 

The  development  of  the  naval  resources  of  the  country  was  quite 
as  marvelous.  In  1861  the  entire  navy  consisted  of  04  war  ves- 
sels of  all  classes  and  in  all  conditions,  capable  when  in  service  of 
carrying  2,415  guns.  Only  43  of  these  ships  were  in  co’inmission, 
and  the  seamen  and  mariners  numbered  7,600.  In  less  than  three 
years  200  war  vessels  were  constructed  and  418  merchant  vessels 
were  converted  to  military  service,  and  over  50,000  men  enlisted  in 
the  naval  service. 

The  Southern  States  in  rebellion  put  into  the  field  over  500,000 
men,  and  exhausted  their  pecuniary  resources,  with  the  loss  of  800,- 
000  soldiers  on  the  field  or  in  hospital. 

The  debt  of  the  United  States  contracted  in  the  prosecution  of 
the  war,  stood  in  1866  at  the  enormous  sum  of  $2,783,425,879. 

These  extraordinary  efforts  were  made  under  circumstances  which 
are  not  likely  to  exist  again,  and  Buch  expenditures  could  not  be 
repeated  without  national  bankruptcy. 
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Tlic  Militia  of  the  United  States,  by  act  of  Congress  of  1792, 
consists  of  all  white  male  citizens  between  the  ages  of  18  and  45, 
who  must  be  enrolled  and  arranged  into  brigades,  regiments,  and 
companies,  as  the  legislature  of  each  State  may  direct.  Of  the 
militia,  as  organized  by  state  legislation,  the  governor  is  comman- 
der-in-chief, except  when  called  into  the  servico  of  the  United 
States.  To  provide  arms  and  equipments  for  the  whole  body  of 
militia,  arsenals  and  armories  are  provided  by  Congress,  in  different 
parts  of  the  country,  at  an  annual  charge  of  $200,000  (since  1808). 

In  the  absence  of  any  official  information  respecting  the  number 
and  condition  of  the  Militia  of  the  several  States,*  we  gather  the 
following  statistics  from  a pamphlet  by  General  J.  W.  lloffman,  of 
Philadelphia,  on  the  subject  of  the  National  Guard. 

Stale.  Pop'Jation.  Military  Organization. 

Alabama — 996,992. 

Arkansas — 484,167 — 78  companies  of  State  Guard,  with  a total  of  5,484  men. 
California — 560,247, — 30  companies  of  infantry,  2 of  artillery.  5 of  cavalry; 
organized  into  2 battalions,  2 regiments,  6 brigades,  1 division — aggre- 
gate, 2,686.  Term  of  service  one  year.  The  State  furnishes  uniforms, 
-and  pays  $50  per  month  to  each  company  of  infantry  and  cavalry,  and 
$25  per  gun  per  mouth  to  companies  of  artillery. 

Connecticut — 537,454, — 40  companies  of  infantry,  2 sections  of  artillery  organ- 
ized into  4 regiments.  1 brigade ; aggregate  2,906.  Term  of  service  5 
years;  parade  annually,  by  company  or  regiment,  in  the  month  of  May ; 
attend  camp  for  six  successive  days  once  in  every  two  years  In  addi- 
tion, companies  parado  once  in  August  or  September,  and  drill  not  less 
than  one  hour  in  the  evenings,  not  exceeding  two  evenings  in  each 
month,  from  October  to  April,  inclusive.  Compensation  to  all  officers 
and  men  $2  per  day  for  each  day’s  duty  performed,  and  5 cents  mileago 
to  and  from  place  of  parade.  Members  of  bands  $2,50  per  day  and 
mileage;  $2  per  day  for  evfery  horse  used;  rent  of  armories  are  paid  by 
the  State,  and  all  citizens  between  21  and  45  years  liable  to  military 
duty,  but  may  commute  by  annual  payment  of  $2,00.  Total  moneys 
collected  from  this  commutation  tax,  $62,000  per  annum. 

Colorado — 39, 8 64. 

Delaware — 125,015. 

Florida — 187,748, — 96  volunteer  companies  organized  with  3,360  men,  out  of 
a total  of  21,854  enrolled  (116,112  white,  and  10,242  colored). 

Georgia — 1,184,109.  No  organization. 

Illinois — 2,539,891.  No  state  organization:  a few  volunteer  companies  who 
provido  their  own  uniforms  and  ore  fur  mailed  with  arms  and  accoutre- 
ments by  the  State. 

Indiana — 1,680,637.  No  organization. 

Iowa — 1,191,792.  No  State  organization. 

Kansas — 364,399.  No  stato  organization  beyond  the  2 companies  to  operate 
against  the  Indians. 

Kentucky — 1,321,011.  No  organization. 

Louisiana — 726,915, — 37  companies  of  uniformed  infantry,  3 of  cavalry,  1 of 
artillery ; organized  with  6 regiments,  2 divisions— ono  of  which  has  2 
brigade  organizations ; aggregate  strength,  3,469  out  of  107,821  enrolled 
militia.  Term  of  service  2 years. 

Maine — 626,915, — 10  companies,  with  an  aggregate  of  937  ; Stato  furnishes 
arms,  equipments,  and  uniforms. 


• The  Militia  System  wm  broken  up  by  the  Volunteer  System  introduced  by  the  United  States 
and  encouraged  by  State  Legislation,  and  now  (1872)  even  formal  returns  a*  to  enrollment  are  not 
complied  with  by  a majority  of  the  Slates. 
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Maryland — 7 80, 894, — tho  State  provides  arms,  uniforms,  and  rent  of  armories, 
and  exempts  members  from  jury  duty. 

Massachusetts — 1,457,351, — 92  companies  of  uniformed  infantry,  5 batteries  of 
artillery,  5 companies  of  cavalry;  organized  into  10  regiments,  3 bri- 
gades, und  1 division;  aggregate,  6,277  ; State  pays  nearly  $200,000 
per  annum;  at  the  annual  inspection  in  1870,  5,221  preseut. 

Michigan — 1 . 1 84,059. 

Minnesota — 139, 70G, — 30  companies  of  infantry  and  4 sections  of  field  artillery. 
Mississippi — 27, 922. 

Missouri — 1,721,295. 

Nebraska — 2,993. 

Kerala — 2,491. 

New  Hampshire — 318,300. 

New  Jersey — 90G,09G, — 51  companies  of  infantry,  and  2 batteries  of  artillery; 
organized  into  4 battalions,  6 regiments,  2 brigades;  aggregate,  3,146 
out  of  127,000  enrolled;  every  company  parade  at  least  12  times  in  the 
year,  one  of  which  is  by  brigade;  State  appropriated  in  1870  $26,126. 

. Term  of  service  6 years,  with  exemptions  from  poll  tax  and  jury  duty. 
New  York — 4,382,759, — 398  companies  of  infantry,  12  of  artillery,  28  of  caval- 
ry; organized  into  41  regiments,  21  brigades,  8 divisions;  aggregate, 
24,595;  the  State  furnishes  arms  and  allows  rent  for  armory'  and  $5  per 
day  for  any  enlisted  man  who  has  paraded  7 days  in  the  year,  which 
Bum  goes  into  a uniform  fund.  Tho  State  allows  for  head-quarter  ex- 
penses, and  appropriates  annually  over  $200,000  for  its  National  Guard. 
Term  of  service  is  7 years,  with  exemptions  from  jury  duty,  aud  a de- 
duction of  $1,000  on  the  assessed  valuation  of  taxable  property.. 

North  Carolina— 1,071,361. 

Ohio — 2,665,260, — 2 companies  of  uniform  infantry  and  2 scctious  of  cavalry. 
Oregon — 90,923. 

Pennsylvania — 3,521,791,-311  companies,  with  an  aggregate  of  14,800;  no 
general  organization  into  regiments  out  of  tho  county  of  Philadelphia. 
Rhode  Island — 217,353. — State  provides  armories,  or  rent  for  same  and  pay  of 
armorer,  and  $2.50  per  day  for  two  days'  parade,  aud  $3  per  horso. 
Smith  Carolina — 725,606. 

Tennessee — 1,258,520. 

Ttecas — 818.579. 

Vermont — 330,551,— 4 regiments  Y>f  infantry,  1 battery  of  artillery;  tho  Stato 
provides  arms,  uniforms,  armories,  and  $2  per  day  for  each  days’  drill, 
not  exceeding  4 days,  and  tents  for  a three  days'  muster  in  the  autumn. 
Virginia — 1,225, 1 63. 

Wejd  Virginia — 44  2,014. 

TFwco/win — 1,054,670, — 8 companies,  organized  as  First  Regiment 
The  above  statement  of  tho  legal  condition  of  the  militia  of  the 
several  States,  which  together  constitute  the  army  of  Reserve  of 
the  United  States,  is  not  very  creditable  to  all  concerned — to  the 
cities  and  local  communities,  whose  exemption  from  riots  aud  illegal 
combinations  of  bad  men  may  depend  on  the  fact  of  an  organized 
force,  which  the  voice  of  authority  could  in  an  hour  summon  to  the 
protection  of  the  threatened  houses  and  workshops  of  the  citizens  ; — 
to  the  States,  whose  quota  to  any  national  call  can  not  now  be  de- 
pended upon  except  at  the  cost  of  extravagant  bounties,  and  whoso 
raw  recruits  thus  furnished  would  be  worthless  till  after  months  of 
drill  and  field  manoeuvres ; — to  the  nation,  whose  strength  should  be 
its  weakness  for  purposes  of  foreign  aggression,  and  its  ability  to 
summon  millions  of  willing  men,  familiar  with  military  organization 
and  duties,  to  the  defense  of  their  hearths  and  free  institutions. 
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The  Volunteer  Soldiery  in  time  of  peace,  docs  not  hold  the  same 
distinct  recognition  in  the  armed  forces  of  the  United  States,  apart 
from  the  Militia  of  the  several  States,  as  in  Great  Britain ; and  yet  the 
most  efficient  military  organizations  of  the  several  States,  and  especi- 
ally in  our  largc'r  cities,  arc  of  this  character ; and  in  most  of  the 
States  where  uniform  companies  exist,  they  constitute  a permanent 
and  important  force,  whose  services  have  proved  highly  valuable  in 
quelling  riots  and  protecting  public  property.  Of  the  number  of 
regiments  or  companies — their  officers  and  men,  distinct  from  the 
enrolled  and  organized  State  Militia,  we  have  no  official  statistics. 

MODE  or  OmCERINO  THE  ARMY. 

The  commissioned  officers  of  the  United  Statos  army  are  drawn 
from  three  sources : — First,  from  the  cadets  of  the  Military  Acade- 
my at  West  Point ; Second,  from  civil  life ; Third,  from  the  rank 
and  file. 

1.  The  appointment  to  the  grade  of  lieutenant  in  either  corps, 
follows  regularly  to  any  cadet  on  graduation,  after  having  completed 
the  course  of  instruction  at  West  Point.  From  1815  to  1832,  the 
army  was  officered  almost  exclusively  from  the  Military  Academy. 

2.  The  expansion  of  the  military  force  consequent  on  the  Indian 
war  in  Florida,  from  1832  to  1837,  and  the  Mexican  war  from  1845 
to  1848,  and  of  the  Civil  war  from  1861  to  1865,  was  followed  by 
the  apointment  of  many  persons  from  civil  life,  who  had  received 
no  military  training,  and  without  any  soccial  qualifications  beyond 
personal  and  political  considerations. ' 

As  a stimulus  and  reward  to  special  sendee,  promotions  arc  occa- 
sionally made  from  the  rank  and  file,  after  a mere  formal  examina- 
tion in  the  elementary  branches  of  a common  school  education,  and 
without  the  provision  for  professional  training  except  such  as  can  be 
got  from  observation  and  private  reading. 

PROFESSIONAL  INSTRUCTION  AND  TRAININO  OF  OFFICERS. 

In  the  organization  and  movements  of  the  armed  forces  of  the 
Colonies,  the  officers  were  trained  in  tho  military  service  of  the 
mother  country. 

In  the  War  of  Independence,  the  general  spirit  of  tho  people 
supplied  for  a time  the  want  of  trained  soldiers  and  officers,  beyond 
the  small  force  which  had  been  schooled  in  the  French  and  Indian 
Wars ; but  the  necessities  of  the  service  compelled  Congress  to 
authorize  its  accredited  agents  abroad  to  offer  commissions,  especi- 
ally to  engineer  and  artillery  officers ; and  at  the  close  of  the  war 
we  find  nearly  all  the  prominent  officers  in  the  artillery  and  engineer 
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departments  bad  been  trained  abroad.  Nearly  all  the  fortifications 
were  planned  by  them  and  erected  under  their  supervision.  The 
names  of  Steuben,  Kosciitsko,  Du  Portail,  Radiere,  Romans,  Vin- 
cent, Rochcfontaine,  Toussard,  Rcvardi,  L’Enfant,  Villefranche,  and 
others  of  later  date,  will  suggest  to  any  reader  of  the  military  his- 
tory of  the  country,  tho  extent  of  our  obligations  to  foreign  military 
schools. 

The  sources  of  systematic  professional  instruction  and  training 
for  officers  of  tho  armed  forces  of  the  United  States,  arc — 

I.  Tho  National  Military  Academy  at  IVcst  Point,  for  tho  general  scientific 
instruction  of  officers  of  all  urms. 

II.  The  Practical  School  of  Artillery  at  Fortress  Monroe. 

III.  The  Kugineor  Battalion  School  of  Practice  at  Hunter's  Point. 

IV.  The  Company  and  Regimental  Drill  of  various  Volunteer  Corps  in  tho 

larger  cities  of  the  country. 

V.  Tho  Cadet  Corps  in  various  Military  and  Scientific  Schools  in  different 
States. 

The  gradual  development  of  the  military  Academy  at  West 
Point,  and  the  present  condition  of  Military  Education  will  now  be 
given. 
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L ORIGIN  AND  HISTORY.  PERIOD  I. — 1S02-1812. 

The  influence  of  the  United  States  Military  Academy  upon  edu- 
cation, as  well  as  its  wide  reputation  as  a school  of  science,  render 
an  inquiry  into  its  rise  and  progress,  a subject  both  of  interest  and 
profit.  Since  it  is  mind,  rather  than  any  system  of  forms  and 
studies,  which  gives  power  to  such  institutions,  a mere  statement 
of  dates  and  facts  is  insufficient  to  give  us  a just  view  of  its  char- 
acter. We  must,  if  possible,  trace  the  spirit  of  the  men  who 
guided,  and  the  principles  impressed  upon  it.  To  do  this,  we  shall 
resort,  not  merely  to  the  record  of  events,  but  to  our  memory  of 
men  and  acts,  with  which  we  were  for  years  familiar. 

It  was  not  to  be  expected,  that  schools  of  refined,  scientific  art 
should  be  founded  by  small  colonies  in  the  wilderness  of  the  new 
world.  When  even  their  clergymen  must  resort  to  Europe  for  edu- 
cation, and  their  lawyers  for  license,  it  was  in  vain  to  expect  their 
soldiers  to  be  accomplished  engineers.  When  the  revolutionary 
war  came  on,  this  fact  became  a painful  expcrioncc.  Ko  man  felt 
it  more  than  Washington.  With  a people,  whose  patriotism  was 
unquenchable ; with  soldiers,  who  rivaled  the  warriors  of  Leonidas, 
he  found  the  best  and  truest  of  men,  with  the  smallest  possible 
share  of  military  science.  lie  was  obliged  to  depend  on  European 
engineers  for  a skill  which  his  countrymen  did  not  possess ; while 
their  European  ideas,  and  artificial  habits  were  displeasing  to  his 
American  principles.*  He  felt  military  instruction  to  be  a primary 
want  in  the  country.  Accordingly,  he  was  the  real  founder  of  the 
Military  Academy ; that  is,  he  put  forth  the  germinal  idea.  What 
the  plan  of  it  was  to  be,  and  what  shape  it  should  ultimately  take, 
he  did  not  state,  and  probably  had  not  thought  of ; for  Washington 
in  the  office  of  president,  seldom  meddled  with  the  details  of  pub- 
lic affairs.  What  he  meant  to  obtain,  however,  he  distinctly  stated, 
in  his  message,  dated  December  3rd,  1793;  in  referring  to  measures 
of  national  defense,  he  says  an  inquiry  may  be  made:  “whether 

* Prepared  by  Major  E.  D.  Mansfield,  a graduate  of  West  Point  in  1810,  for  Barnard's  Ameri- 
can Journal  of  Education,  March,  1803. 
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your  own  experience,  in  the  several  states  has  not  detected  some 
imperfection  in  the  scheme ; and  whether  a material  feature  in  the 
improvement  of  it  ought  not  to  be  to  afford  an  opportunity  for  the 
study  of  those  branches  of  the  military  art  which  can  scarcely  ever 
be  obtained  by  practice  alone." 

In  his  message  of  December  7th,  1796,  he  said:  “Whatever, 
argument  may  be  drawn  from  particular  examples,  superficially 
viewed,  a thorough  examination  of  the  subject  will  evince  that  the 
art  of  war  is  at  once  comprehensive  and  complicated  ; that  it  de- 
mands much  previous  study,  and  that  the  profession  of  it  in  its 
most  improved  and  perfect  state,  is  always  of  great  moment  to  the 
security  of  a nation.  This,  therefore,  ought  to  be  a serious  care  of 
every  government ; and  for  this  purpose  an  academy,  where  a regular 
course  of  instruction  is  given,  is  an  obvious  expedient,  which  differ- 
ent nations  have  employed.”* 

The  views,  always  entertained,  and  repeatedly  expressed  by  Gen- 
eral Washington,  were  adopted  by  Mr.  Adams,  and  Mr.  McHenry, 
secretary  of  war,  in  his  administration,  made  an  elaborate  report  on 
this  subject,  which  was  transmitted  to  congress,  on  10th  of  Decem- 
ber, 1800.  It  is  due  to  Mr.  McHenry,  to  say  that  his  ideas  of 
what  ought  to  be  a course  of  military  instruction,  were  far  in  ad- 
vance of  what  were  actually  provided,  till  after  the  war  of  1812 — '15 
proved  his  ideas  to  be  correct.  In  1794,  prior  to  the  last  message 
of  Washington,  congress  attempted  to  supply  the  want  of  a mili- 
tary academy,  by  attaching  cadets  to  the  corps  of  artillerists, 
and  engineers.  This  corps  consisted  of  four  battalions,  to  each  of 
which  eight  cadets  were  to  be  attached.  This  made  the  whole 
number  of  cadets  thirty-two ; and  for  this  corps  of  artillerists,  en- 
gineers and  cadets,  the  secretary  of  war  was  directed  to  procure 
books,  instruments  and  apparatus.  The  term  cadet  signifying  in 
French,  the  youngest  brother  of  a family,  and  in  Spanish,  a young 
volunteer  officer,  became  naturally  applied  to  young  men,  who  were 
junior,  volunteer  officers.  In  England,  the  cadet  of  a family  was  a 
young  son,  who  volunteered  for  the  India  service ; and  in  the  Uni- 
ted States  has  been  properly  applied  to  the  youth,  who  enter  the 
military  academy. 

It  seems  from  the  message  of  Washington,  in  1796,  that  the  at- 
tempt at  military  instruction,  was  a failure.  No  place,  no  teachers, 
no  studies,  were  appointed.  It  was  on  the  16th  of  March,  1802,  in 

* It  is  not  meant  to  nay  that  this  subject  was  not  mentioned  before.  It  was  by  Col.  Pick- 
ering, in  1783.  But  whoever  reads  the  letters  and  memoirs  of  Washington!  will  see,  that  all 
the  early  ideas  on  the  subject  of  military  education  and  military  science  were  derived  from 
the  experience  of  Washington. 
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the  early  administration  of  Mr.  Jefferson,  that  congress  established, 
by  that  name,  the  Military  Academy.  It  was  still  made  part  of  an 
army  corps;  the  idea  of  making  a separate  institution  for  scientific 
studies  not  being  yet  matured.  The  artillerists  and  engineers  were 
made  two  distinct  corps,  of  which  there  were  forty  cadets  of  artil- 
lery and  ten  of  engineers.  The  corps  of  engineers  consisted  of  a 
major,  two  captains,  four  lieutenants,  and  ten  cadets,  making  seven- 
teen in  all.  The  corps  constituted  the  military  academy , established 
at  West  Point,  in  the  State  of  New  York.  So  little  idea  was  then 
entertained  of  the  true  objects  and  mode  of  scientific  instruction, 
that  the  law  required  the  cadet,  as  well  as  officer,  to  do  duty  in  any 
part  of  the  United  States.  In  other  words,  the  only  idea  of  the  mili- 
tary academy,  at  that  time,  was  a place  appointed  where  the  officers  of 
engineers  might  give  or  receive  instruction,  when  not  on  other  duty. 
The  actual  academy,  such  as  it  was,  conformed  to  that  idea.  The 
major  of  engineers  was  the  commander,  or  superintendent.  The 
two  captains  were  instructors,  and  the  cadets  were  pupils.  It  was, 
as  a school,  an  inchoate  existence,  without  regular  teachers,  or  lim- 
ited studies,  or  proper  discipline.  Yet,  oven  in  this  imperfect  con- 
dition, it  did,  as  we  shall  see,  some  service  which  ought  to  bo 
gratefully  remembered. 

In  the  meanwhile,  let  us  turn  for  a moment,  to  tlie  place  which 
is  so  memorable  in  the  annals  of  this  country,  and  is  now  so  inti- 
mately associated  with  science.  If  Dr.  Beattie  is  correct  in  say- 
ing that  the  character  of  the  mind  is  much  associated  with  natural 
scenery,  no  place  in  America  could  have  been  more  wisely  selected, 
as  the  site  of  a national  institution.  World  renowned,  as  West 
Point  justly  is,  there  is  that  in  its  scenery  and  associations,  more  in- 
teresting to  a poetic  or  a patriotic  mind,  than  its  famed  Academy. 
Its  green  plain,  hidden  amidst  its  mountains;  its  craggy  summits; 
its  rocky  barriers ; its  dark  evergreens  ; its  darker  waters,  flowing  on 
forever ; that  beautiful  view  of  town  and  country,  seen  through  the 
frowning  brows  of  Crow  Nest  and  the  Beacon ; that  quiet  vale, 
where  Washington  oft  bent  his  steps;  those  lonely  little  mounds 
where  the  soldiers  of  the  Revolution  repose  ; these  forts  and  ram- 
parts now  indistinctly  seen,  which  once  guarded  those  mountain 
passes ; yon  ledge  of  rocks,  where  Kosciusko  once  made  his  little 
garden  ; all  these  and  other  memorable  things,  call  up  whatever  is 
sublime  in  nature,  or  noble  in  history.  It  is  impossible  to  forget 
them.  It  is  impossible  for  the  dullest  mind,  not  to  have  its  sensi- 
bilities excited,  or  its  character  elevated  by  the  contemplation  of 
such  sublime  scenes,  or  such  interesting  events.  When  such  a spot 
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becomes  the  place  of  onr  education,  its  memories  become  poetic ; 
its  associations  mingle  with  the  flow  of  life,  and  the  structure  of 
our  minds. 

To  return.  The  law  having  authorized  this  ideal  Academy,  it 
was  immediately  instituted,  by  the  appointment  of  officers.  The 
Academy,  it  is  seen,  was  on  quite  a small  scale.  In  fact,  so  far  as 
teaching  was  concerned,  the  Academy  consisted  of  two  captains  of 
engineers  and  ten  cadets.  The  two  captains  were  William  II. 
Barron  and  Jaked  Mansfield.  Mr.  Mansfield  had  been  a teacher 
of  mathematics,  navigation,  and  the  classics,  first  at  New  Haven, 
(Conn.,)  and  then  at  Philadelphia.  lie  had  written  a volume  of 
“ Essays”  on  mathematics  and  physics,  quite  original,  and  distin- 
guishing him  at  that  time,  as  the  first  mathematician  of  his  country. 
This  was  brought  to  the  notice  of  Mr.  Jefferson,  who  with  no  great 
love  of  military  affairs,  was  a warm  friend  of  science.  When  the 
act  was  passed  authorizing  the  Military  Academy,  Mr.  Jefferson 
wrote  to  Mr.  Mansfield,  that  he  would  appoint  him  a captain  of  en- 
gineers, for  the  very  purpose  of  becoming  a teacher  at  West  Point. 
Accordingly  he  was  appointed,  on  May  3rd,  1802 ; Captain  Barron 
had  been  appointed  in  April.  Then,  in  May  1802,  the  actual  Mili- 
tary Academy  was  constituted,  Captains  Barron  and  Mansfield  be- 
ing teachers  of  mathematics  and  philosophy,  to  some  half  dozen  or 
more  cadets  and  lieutenants.  No  professor  of  engineering  or  of  any 
other  department  was  appointed  before  1812.  In  pursuing  the 
course  and  growth  of  instruction  at  West  Point,  during  this  period 
of  ten  years,  we  can  only  refer  to  the  services  of  the  instructors 
and  graduates.  In  fact,  there  were  no  graduates  prior  to  1815; 
but  there  were  appointments  njade  from  the  cadets  of  the  Military 
Academy,  after  more  or  less  study  at  West  Point.  To  understand 
what  was  done,  we  must  refer  to  the  actions  of  teachers  and  cadets, 
rather  than  to  history.  Its  teachers  were  few  and  its  annals  brief. 
Captain  Mansfield,  after  a year’s  teaching  at  West  Point,  was  in 
1808,  appointed  by  Mr.  Jeflerson,  to  a more  responsible  position. 
It  was  necessary  to  the  correctness  of  our  public  surveys,  that  the 
meridian  lines  and  the  base  lines  (which  are  co-ordinates,)  slioulJ 
be  established  with  astronomical  accuracy.  For  this  purpose,  Cap- 
tain Mansfield  was  appointed  surveyor  general  of  the  north-western 
territory ; furnished  with  astronomical  instruments,  and  taking  his 
residence  in  Ohio,  proceeded  to  establish  and  perfect  that  beautiful 
system  of  surveys,  by  which  the  north-western  states  are  distin- 
guished. Retaining  his  military  bent,  with  a view  to  his  original 
destination  at  West  Point,  he  actually  returned  there  in  1814,  to 
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recommence,  as  we  shall  see  hereafter,  his  career  as  an  instructor  in 
the  national  institution.  Of  Captain  Barron,  his  co-teacher,  we 
only  know  that  he  was  relieved  in  February,  1807.  At  the  same 
time,  his  successor,  Ferdinand  1{.  Hassler,  was  appointed,  and 
remained  till  he  resigned  in  1810.  Mr.  llassler  was,  we  believe,  a 
Swiss  by  birth.  lie  wrote  a small  treatise  on  mathematics,  and  had 
quite  an  extensive  reputation,  as  a mathematician,  but  was  said  to 
be  too  analytical  and  refined  in  the  character  of  his  mind,  for 
American  practical  habits.  He  was  intended  for  the  coast  survey, 
and,  we  believe,  actually  commenced  it. 

In  November,  1806,  Aldkn  Partridge,  superintendent  of  en- 
gineers, was  appointed  acting  assistant  professor  of  mathematics, 
and  retained  that  position  till  April,  1812. 

The  “ Teaeherships”  of  French  and  drawing  were  created,  by  the 
act  of  February,  1803,  being  a very  important  addition  to  the  orig- 
inal scheme  of  the  Academy.  To  the  teachership  of  French, 
Francis  Dk  Masson  was  appointed,  March,  1804,  ami  resigned  in 
March,  1812.  To  the  teachership  of  drawing,  Christian  E.  Zoel- 
ler  was  appointed,  September,  1808,  and  resigned  in  April,  1810. 
Mr.  Masson  was  a Frenchman  by  birth  ; Mr.  Zoellcr,  a Swiss.  Mr. 
Masson  was  highly  spoken  of  by  Colonel  Williams,  a good  judge  of 
what  constitutes  a scholar.  Mr.  Zoellcr  was  an  amiable  man,  of  no 
high  attainments,  whose  instruction  iu  drawing  was  wholly  confined 
to  the  military  part,  fortifications  and  bridges. 

From  this  brief  history,  it  appears,  that  there  were  but  six  teach- 
ers at  West  Point,  between  1802  and  1812.  Of  these,  no  more 
than  four  were  ever  present  at  one  time,  and  that  only  between 
1808  and  1810.  The  teachers  present,  each  year,  were  as  follows: 

1802 — 1803,  . . . Captain  Barron,  Mathematics. 

Captain  Mansfield,  Philosophy. 

1804 — 1806,  . . . Captain  Barron,  “ 

Francis  Masson,  French. 

1806 — 1807,  . . . Captain  Barron,  Mathematics. 

Francis  Masson,  French. 

Alden  Partridge,  Mathematics. 

1808 — 1810,  . . . Ferdinand  Hassler,  “ 

Alden  Partridge,  “ 

Francis  Masson,  French. 

Christian  Zoeller,  Drawing. 

1810 — 1812,  . . . Alden  Partridge,  Mathematics. 

Francis  Masson,  French. 

This  glance  at  the  actual  teachers  of  West  Point  enables  us  to 
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sec  at  a glance,  what  was  done.  No  continuous  study  was  pursued 
at  all,  except  mathematics.  For  the  eight  years,  between  1804  and 
1812,  French  was  taught  by  an  able  professor,  Mr.  Masson,  and 
from  1808  to  1810,  drawing.  In  1812,  this  inchoate  existence  of 
the  Academy  was  ended  by  the  act  of  congress,  reorganizing  the 
institution,  and  placing  it  on  a permanent  and  extensive  foundation. 
The  next  period  of  five  years,  from  1812  to  1817,  was  the  forming 
period  of  the  Academy.  In  some  respects,  its  elements  were  cha- 
otic. In  others,  its  personnel  was  inefficient  and  inharmonious.  In 
others,  again,  its  materials  of  instruction  were  inadequate.  From 
this  condition  it  finally  emerged,  and  attained  its  present  high 
character  and  usefulness.  The  history  of  this  change  is  important, 
if  not  interesting  to  those  who  would  understand  what  arc  the  true 
foundations  of  a great  school  of  education.  In  the  meanwhile,  let 
ns  return  to  what  the  Cadets  of  the  Academy  had  done.  If  they 
were  few,  and  with  small  means  of  instruction,  they  may  neverthe- 
less have  shown  that  the  Academy  was  not  altogether  frnrtless. 
How  many  cadets  were  appointed  between  1802  and  1812,  wc  do 
not  exactly  know,  but  wc  have  the  number  appointed  from  the 
Academy.  The  number  of  cadets  promoted  from  the  Academy 
during  that  period  were  for  each  year,  thus : 


In  1802, 

. . 2. 

In  1803, 

. . 3. 

In  1804, 

. . 2. 

In  1805, 

. . 3. 

In  1806, 

. . 15. 

In  1807, 

. . 5. 

In  1808, 

. . 15. 

In  1809, 

. . 7. 

In  1811, 

. . 19. 

In  1812, 

. . 18. 

This  makes  eighty-nine  in  ten  years.  Let  ns  look  at  their  career, 
as  stated  in  the  brief  annals  of  the  army ; or,  as  they  aro  retained 
in  memory.  Of  this  number,  comprising  ten  cadets  of  more  than 
half  a century  ago,  this  is  the  result : 


Killed  m battle,  ...  10. 
Died  in  service,  ...  21. 

In  sendee, 7. 

Resigned, 33. 

Disbanded, 10. 

Dropped, 3. 

Dismissed 4. 

Declined, 1. 
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This  is  no  bad  roll.  If  we  were  to  search  our  college  rolls  for 
those  who  had  been  really  useful,  those  who  died  in  battle,  or  served 
to  the  end,  or  entered  other  fields  of  usefulness,  or  now  live  in  the 
performance  of  duty,  we  should  find  a less  grateful  exhibition  than 
this.  The  number  of  those  who  had  been  “ dropped,”  or  “ dis- 
missed," for  incompetence,  or  vice,  would  be  far  greater.  Alas ! 
if  we  could  read  the  secret  history  of  the  college  roll,  how  sad 
would  be  that  account ! We  know,  that  in  times  past,  many  of  the 
officers  of  the  army  were  addicted  to  dissipation.  Happily,  we  can 
say,  many  less  now.  But  siuce  we  would  estimate  the  value  of  the 
Military  Acade»y,  even  in  its  most  imperfect  condition,  lot  us  see 
tnAo  some  of  these  men  were. 

The  first  cadet  appointed  was  General  Joseph  G.  Swift,*  who 
having  risen  to  the  rauk  of  geueral  of  engineers  and  inspector  of  the 
Military  Academy,  resigned,  became  surveyor  of  the  port  of  New 
York,  and  is  now  a venerable  and  respeetod  citizen  of  Geneva.  Of 
those  who  were  killed  in  battle,  Elrnzcr  D.  Wuod,  (whose  monu- 
ment stands  at  West  Point,)  was  killed  while  loading  a cannon,  in  the 
sortie  from  Fort  Erie.  Five  others  were  killed  on  the  Canada  frontier, 
and  four  in  battle  with  the  Indians.  Of  those  who  died  iu  service, 
two  reaehod  the  rank  of  general,  and  eight  that  of  field  officers.  Of 
those  who  are  now  in  service,  (7,)  one  is  General  Joseph  G.  Tot- 
ten, chief  of  the  corps  of  engineers,  who  served  on  the  Canada 
frontier  in  the  war  of  1812,  and  at  the  siege  of  VeraCruz.  One 
is  Col.  Sylvaxcs  Thayer,  who  served  in  the  war  of  1812 — ’15; 
who  was  superintendent  of  the  Military  Academy  from  1817  to 
1833,  and  to  whom  it  is  indebted  for  a large  part  of  its  usefulness. 
Of  these  gentlemen,  we  shall  have  more  to  say,  when  we  refer  to 
the  forming  period  of  the  institution.  Another  is  Colonel  Rene 
Dk  Itussy,  who  was  distinguished  in  the  battle  of  Tlattsburg,  and 
became  superintendent  of  the  Academy  on  the  retirement  of  Col. 
Thayer.  Of  thoso  who  resigned  or  were  disbanded,  many  died 
young ; one  became  a member  of  congress  and  politician  ; and  an- 
other, Col.  William  McRee,  was  a remarkable  man,  distinguished 
for  gallant  conduct  in  the  battle  of  Niagara  and  Fort  Erie,  a mem- 
ber of  the  board  of  engineers,  and  of  cultivated  mind ; he  resigned 
from  the  army  and  became  surveyor  general  for  Missouri  and  Ar- 
kansas, and  finally  died  of  cholera  at  St.  Louis.  Of  the  whole 
eighty-nine,  who  were  commissioned  prior  to  1813,  but  twenty -one 
were  alive  in  1850,  and  several  others  have  died  since.  The  few 


• The first  diploma,  which  we  suppose  was  a manuscript  certificate,  was  the  one  given  to 
the  then  Cadet  Swift,  and  signed  by  Captains  Barron  and  Mansfield. 


Digitized  by  Google 


728 


MILITARY  ACADEMY  AT  WEST  POINT. 


who  now  remain  have  seen  more  than  half  a century’s  service  in 
useful  employments.  Perhaps  it  should  be  mentioned  to  the  ad- 
vantage of  the  Military  Academy,  as  a school  of  physical  education, 
that  at  the  end  of  half  a century,  twenty  of  its  pupils  out  of  eighty- 
nine,  should  be  yet  alive.  In  twenty  years  of  civil  life,  as  appears 
from  the  United  States  census  of  1830  and  1850,  more  than  the 
same  proportion  of  youth  between  ten  and  twenty  years  of  age 
perished.  The  general  strength  and  health  of  the  pupils  of  West 
Point  arc  beyond  a doubt  greater  than  that  of  the  same  number 
of  young  men  brought  up  in  the  ordinary  methods  of  education. 
This  is  not  wholly  due  to  physical  exercises,  but  afeso  to  moral  edu- 
cation, and  to  the  care  and  comforts  of  their  mode  of  life.  Will 
any  one  deny  that  discipline  is  a part  of  moral  education  ? Is  not 
self-restraint,  the  regularity  of  habits,  and  the  art  of  using  the  mind 
in  intellectual  pursuits,  the  most  important  elements  of  a moral 
education!  It  is  to  all  these,  and  not  merely  the  training  and  ex- 
ercise of  arms,  that  the  eleves  of  the  Academy  owe  so  large  a share 
of  the  health  and  strength  of  life. 

In  the  period  of  its  history  which  we  have  now  examined,  the 
Military  Academy  was  really  only  in  the  germ  of  its  existence. 
Like  most  other  useful  or  remarkable  enterprises,  it  was  first 
thought  of  as  a thing  needed  ; then  began  without  any  clear  idea 
of  what  it  would  become,  and  was  then  improved  upon,  till  it  grew 
to  be  of  magnitude  and  importance. 

period  n. — 1812 — 1826. 

The  Academy,  in  its  germinal  existence,  whose  history  we  have 
briefly  traced,  was  obviously  inadequate  to  supply  the  army  and 
country  with  young  men  instructed  in  the  art  of  war.  Congress 
authorized  the  appointment  of  a large  number  of  cadets.  But  the 
President  did  not  act  upon  it,  because  there  were  neither  professors, 
nor  books,  nor  quarters,  nor  material  at  West  Point  for  their  train- 
ing. In  1808,  Mr.  Jefferson  recommended  an  enlargement  of  the 
Academy.  In  1810,  Mr.  Madison  did  the  same.  In  vain,  however, 
were  these  recommendations,  till  the  nation  was  roused  from  its 
indolent  repose  by  the  sudden  shock  of  war.  In  1811,  the  battle 
of  Tippecanoe  electrified  the  people.  The  war-whoop  sounded  on 
the  north-western  frontier,  and  the  aggressive  conduct  of  Great 
Britain  became  insufferable.  War  was  an  imperious  necessity. 
Then  it  was  that  the  use  if  not  necessity  of  an  institution  for  mili- 
tary training  became  obvious  to  all  reflecting  minds.  In  April, 
1812,  the  act  was  passed  which  erected  the  frame-work  of  the  pres- 
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ent  Military  Academy.  As  this  legal  outline  has  been  little  changed 
since,  it  is  necessary  that  we  should  look  to  its  provisions,  for  correct 
ideas  of  what  the  law  intended,  and  what  has  been  substantially 
carried  out  in  its  growth  and  development 

1st.  It  was  provided,  that  the  number  of  cadets  might  be  in- 
creased to  two  hundred  and  fifty,  and  attached  at  the  discretion  of 
the  President  as  students  to  the  Military  Academy  at  West  Point, 
and  be  subject  to  the  regulations  thereof. 

2d.  That  these  cadets  should  be  between  the  ages  of  fourteen  and 
twenty-one,  and  previous  to  his  appointment  should  be  well  versed 
in  reading,  writing,  and  arithmetic. 

3d.  That  the  Military  Academy  should  consist  of  the  Corps  of 
Engineers,  the  Professors  of  Philosophy,  of  Mathematics,  of  En- 
gineering, with  their  assistants,  and  the  teachers  of  French  and 
Drawing. 

4th.  That  when  any  cadet  shall  receive  a regular  degree  from  the 
Academical  Staff,  he  shall  be  considered  a candidate  for  a commis- 
sion in  any  corps  for  which  he  shall  be  deemed  competent. 

In  addition  to  these  provisions  for  education,  money  was  appro- 
priated for  buildings  and  books,  and  for  a band  of  music.  The  ex- 
penditure provided  for  was  very  small,  compared  with  the  need  of 
the  Academy ; but  it  was  enough  for  a beginning.  It  was  far 
easier,  as  wc  shall  sec,  to  provide  for  all  its  material  wants,  than  to 
bring  it  into  that  state  of  moral  and  intellectual  discipline,  which 
was  essential  to  the  attainment  of  great  results.  The  institution, 
in  its  former  period,  was  in  an  inchoate  condition.  A few  young 
officers,  raised  up  partly  as  teachers,  and  partly  as  pupils,  without 
a course  of  studies,  without  regulations,  and  without  discipline, 
could  furnish  no  just  ideas,  from  experience,  of  what  a highly  intel- 
lectual, well-ordered  school  of  science  should  be ; and  accordingly 
the  want  of  just  ideas  of  education  was  precisely  what  first  stood  in 
the  way  of  making  West  Point  what  it  subsequently  became. 

For  more  than  five  years  there  was  a wrestling  between  old  and 
new  ideas.  There  was  a positive  ignorance  of  what  high  education 
should  be.  In  fact,  the  country  had  no  models  for  it.  Then  there 
were  old  habits  to  overcome.  Lastly,  there  was  a willfulness  on  the 
part  of  some  in  anthority,  opposed  as  long  as  opposition  was  possi- 
ble, to  any  new  idea  of  things.  For  people  are  aware,  in  this  day 
of  change  and  novelty,  how  strongly  the  vis  inertia  of  intellectual 
habits  opposes  intellectual  improvement.  This  very  vis  inertia,  at 
first,  almost  nullified  the  power  of  law  itself  to  improve  aud  enlarge 
the  studies  at  West  Point.  How  it  acted  we  shall  see.  The  first 
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difficulty  at  West  Point  was,  (after  preparing  the  accommodations 
and  material)  in  oomplying  with  the  spirit  of  the  law,  and  placing 
the  academic  instruction  on  the  high  ground  really  intended.  To  un- 
derstand this  we  must  here  advert  to  some  provisions  of  the  law 
which  were  either  overlooked  or  neglected.  First,  the  law  expressly 
recognised  an  Academic  Staff,  who  should  confer  degrees.  Secondly, 
that  the  cadets  of  West  Point  should  be  students,  subject  to  the 
regulations  of  the  Academy.  All  this  evidently  meant  that  these 
two  hundred  and  fifty  young  men  should  be  plaocd,  like  students  in 
college,  under  regular  academic  instruction,  and  that  the  professors 
and  teachers  should  constitute  an  academic  faculty,  w’ith  power  to 
regulate  the  education  of  the  cadets,  and  confer  degrees  according 
to  merit.  Ultimately  this  was  accomplished ; but  it  took  much 
effort  on  tho  part  of  the  Professors  to  bring  the  military  authori- 
ties into  a just  conception  of  this  scheme.  During  the  years  1812 
and  1813,  little  was  done  except  in  commencing  buildings,  buying 
apparatus,  appointing  the  cadets,  and  getting  ready  for  the  real  busi- 
ness of  the  institution.  Here  we  must  record  the  first  academic 
faculty  organized  at  West  Point.  The  professorship  of  Natural  and 
Experimental  Philosophy,  which  was  higher  in  rank  and  emolu- 
ments than  the  others,  was  instituted  expressly  for  Col.  Jahed 
Mansfield,  who,  having  retained  his  commission  in  the  corps  of 
engineers,  while  he  was  surveyor-general  in  the  north-western  states, 
was  now  (October,  1812,)  appointed  to  the  same  professorship  which 
he  held  ten  years  before.  Andrew  Ellicott,  who  had  boen  astron- 
omor  of  the  United  States,  and  had  a wide  reputation  for  mathe- 
matical knowledge,  was  appointed  professor  of  Mathematics,  in 
September,  1813,  at  which  time,  also,  Alden  Partridge  was  ap- 
pointed professor  of  Engineering.  The  teacher  of  draw  ing  was 
Christian  E.  Zoeller,  reappointed ; and  of  French,  Florimond 
De  Masson.  This  was  the  first  academic  faculty.  Subsequently, 
the  principal  professors  were  allowed  assistants,  and  other  teachers 
were  at  still  later  periods  provided  in  the  departments  of  Ethics, 
Tactics,  Artillery,  Chemistry,  &c.,  as  the  institution  was  enlarged, 
and  its  wants  were  better  known.  The  gentlemen  above  named 
were,  however,  the  first  professors  and  the  first  faculty.  They  had 
the  real  labor  and  responsibility  of  taking  the  initial  steps,  and  to  a 
large  extent,  of  forming  the  Military  Academy.  At  the  very  first 
step  a difficulty  occurred,  which  could  not  have  boen  anticipated. 
Captain  Alden  Partridoe,  (who  was  professor  of  Engineering) 
was  superintendent  of  West  Point,  from  January,  1815,  to  Novem- 
ber, 1816 — nearly  two  years.  lie  was  a man  of  strong  will ; of  in- 
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dependent  and  rather  ecocntric  ideas,  who  quite  naturally  as  a mili- 
tary man,  long  resident  at  the  Point,  wished  to  forget  that  the  law 
required  the  education  of  the  institution  to  be  decided  by  an  aca- 
demic faculty,  and  governed  by  Tegnlations.  He  chose  rather  to 
remember  that  it  was  a military  post,  governed  by  a military  com- 
mandant, and  sought  to  gratify  his  own  ambition  by  grasping  its 
sole  direction.  Professors  Mansfield  and  Ellicott,  who  held  no  com- 
mand in  the  army,  took  a different  view  of  the  subject.  They 
justly  thought,  that  the  object  of  the  institution  was  to  give  a 
thorough  scientific  education,  especially  adapted  to  the  art  of  war ; 
that  this  required  discipline,  and  a course  of  studies  systematic  and 
complete  ; and  that  all  this  was  evidently  contemplated  by  the  law, 
which  said  that  the  Academy  should  be  governed  by  regulations, 
and  hence  an  academic  faculty.  This  difference  of  opinion  was 
vital.  It  led  to  a controversy  of  two  years,  which  belongs  to  the 
private  rather  than  the  public  history  of  the  Academy.  Little  of 
it  was  known  to  the  public,  and  we  are  now  concerned  only  in  the 
issue.  Had  the  views  of  Captain  Partridge  prevailed,  the  institu- 
tion never  could  have  become  what  it  is.*  Fortunately,  the  Pro- 
fessors had  the  law  on  their  side,  and  also  the  good  opinion  of  the 
administration,  and  eventually  gave  to  the  scientific  college  the  cast 
and  features  which  it  now  has.  For  three  years,  between  1814  and 
1817,  this  internal  controversy  continued,  gradually  tending  to  give 
the  Academy  a systematic  organization.  General  Joseph  G.  Swift, 
(head  of  the  corps  of  engineers,)  who  was  officially  inspector  of  the 
Academy,  took  up  his  residence  at  West  Point,  in  November,  1816, 
but  remained  only  two  months.  While  there,  there  could  be  no 
controversy,  as  to  the  government  of  the  Academy,  since  the  com- 
mander of  engineers  was  legally  its  chief.  After  the  removal  of 
General  Swift,  Captain  Partridge,  as  senior  officer,  again  took  com- 
mand. It  was  determined,  however,  to  remove  him ; and  the  Gov- 
ernment most  fortunately  hit  upon  an  officer,  whose  character,  edu- 
cation, and  accomplishments,  most  eminently  fitted  him  for  the  post 
of  governing,  and  disciplining  the  young  men,  who  were  in  turn  to 
become  the  savans  as  well  as  the  ornaments  of  their  country.  This 
officer  was  Svlvanus  Tiiayer,  a native  of  Massachusetts,  commis- 
sioner in  1808  from  West  Point  to  the  engineer  corps,  and  who 
had  recently  traveled  in  Europe,  examining  the  military  schools  of 
France  and  Germany.  The  arrival  of  Colonel  Thayer  constitutes 

* Captain  Partridge,  who  was  a useful  and  energetic  man,  had  subsequently  full  opportu* 
nity  of  carrying  out  his  popular  views  in  the  military  schools  of  Norwich  and  Middletown, 
which  he  founded  by  his  own  efforts. 
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the  most  important  epoch  in  the  history  of  West  Point.  Why  it 
is  so  will  appear  evident  when  we  trace  out  the  scientific  culture  of 
*the  Academy,  and  the  discipline  which  it  furnishes.  Up  to  1813, 
we  have  seen  that  the  Military  Academy  was  merely  a small  com- 
pany of  officers  and  cadets,  who,  being  stationed  at  one  post,  were 
required  while  there  to  pursue  certain  mathematical  and  military 
studies.  It  hud  no  one  element  of  organization.  From  181+  to 
1817,  professors  Mansfield  and  Ellicott  were  struggling  with  no  more 
than  partial  success,  to  give  it  organization  and  systematic  instruc- 
tion. But,  in  1817,  Colonel  Thayer,  who  had  seen  in  France  what 
such  institutions  required,  and  whose  enlightened  mind  realized  the 
necessity  of  adopting  better  methods,  at  once  cooperated  with  the 
Professors,  in  making  a permanent  and  successful  reform. 

At  this  point  we  should  notice  the  additions  made  to  the  aca- 
demic staff,  between  1816  and  1819,  and  the  steps  taken  by  the 
war  department  toward  carrying  out  the  views  of  the  Professors, 
and  Colonel  Thayer.  Clacde  Crozet  was  appointed  professor  of 
Engineering,  in  March,  1817;  David  B.  Douolas  was  appointed 
assistant  professor  of  Natural  Philosophy,  in  January,  1815; 
Charles  Davies  was  appointed  assistant  professor  of  Mathematics 
in  December,  1816.  Rev.  Thomas  Picton  was  appointed  Chaplain, 
and  professor  of  Ethics,  in  July,  1818.  Thomas  Gimurf.de  was 
appointed  teacher  of  Drawing,  in  January,  1819.  Major  John 
Bliss,  instructor  of  Tactics,  in  April,  1818;  Lieut.  Georoe  W. 
Gardiner,  instructor  of  Artillery,  in  September,  1817.  Claudios 
Berard  succeeded  Francis  Masson,  as  teacher  of  French,  in  Jan- 
uary, 1815  ; Joseph  Do  Common  was  appointed  second  teacher  of 
French,  in  March,  1818.  Of  the  old  professors,  Captain  Partridge 
and  Francis  Masson  were  gone ; all  the  others  remain.  Thus,  in 
1817,  when  Colonel  Thayer  took  charge  of  the  Academy,  the  corps 
of  teachers  was  composed  of  professors  Mansfield,  Ellicott,  and  Cro- 
zet ; teachers  Zocllcr  and  Berard  ; and  assistant  professors  Douglas 
and  Davies,  exclusive  of  the  military  teachers  and  of  those  ap- 
pointed in  1818  and  1819.  This  was  properly  the  Academic  Staff, 
and  Colonel  Thayer  was  willing  and  pleased  to  have  them  take  their 
proper  part  in  organizing  the  institution,  and  raising  it  to  that  high 
standard  of  discipline  and  excellence  to  which  it  has  since  attained. 
In  the  meanwhile,  the  war  department,  under  the  enlightened  ad- 
ministration of  Mr.  Crawford,  had  endeavored  to  supply  some  of  the 
obvious  defects  of  the  Academy,  by  new  regulations. 

So  far  we  have  pursued  the  history  of  the  Academy,  as  jt  pro- 
gressed from  a germinal  idea  to  actual  being  and  life.  It  is  now 
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necessary  to  trace  that  system  of  scientific  culture  which  is  its  essen- 
tial element  and  peculiar  character.  In  this  the  student  of  eduea-w 
tion  may  be  more  interested,  and  as  we  trace  it  still  further,  in  its 
fruits,  the  education  and  services  of  more  than  two  thousand  young 
men,  who  have  held  the  most  important  positions  in  all  the  depart- 
ments of  life,  we  shall  he  better  able  to  pronounce  a just  judgment 
upon  its  merits  and  services. 

Mr.  Crawford,  one  of  the  most  enlightened  men  who  have  ap- 
peared in  public  affairs,  was,  we  believe,  the  first  to  understand  and 
attempt  to  remedy'  the  defects  and  irregularities  which  Professors 
Mansfield  and  Ellicott  had  pointed  out.*  In  March,  1816,  "Rules 
and  Regulations”  were  drawn  up  by  Mr.  Crawford.  The  main 
points  in  them  were — 

1.  There  shall  be  a Board  of  Visitors,  to  consist  of  five  suitable 
gentlemen,  who  shall  attend  each  annual  examination. 

2.  There  shall  be  a General  Examination  twice  in  each  year ; 
in  July  and  December,  and  an  annual  vacation  in  July  and  August. 

3.  Cadets  shall  be  admitted  in  September,  and  examined  in  spell- 
ing, reading,  writing,  and  arithmetic. 

4.  A course  of  studies,  embracing  definitely  all  branches  of  sci- 
ence  and  instruction  to  be  procured,  and  rules  for  classification  shall 
be  drawn  up,  and  comprise  a complete  course  of  education  at  the 
institution. 

According  to  the  last  regulation,  a course  of  studies  was  drawn 
up  by  the  Academic  Faculty,  and  approved  by  Mr.  Crawford,  in 
July,  1816.  This  course  comprised  four  years,  and  was  substan- 
tially the  same  (although  largely  increased,)  which  has  been  pursued 
since. 

The  first  year  studies  were  English  Grammar,  French,  Algebra, 
Geometry,  and  Logarithms. 

The  second  year  comprised  French,  Geometrical  Construction,  Ap- 
plication of  Algebra,  Mensuration,  Plain  and  Spheric  Trigonometry, 
the  Conic  Sections,  and  Drawing. 

The  third  year,  Natural  and  Experimental  Philosophy,  Astron- 
omy, and  Drawing. 

The  fourth  year,  Engineering,  Geography,  History,  and  Ethics. 

In  the  first  draft,  Engineering  was  put  in  the  third  year;  but 
since  1817,  has  been  placed  in  the  fourth.  In  a year  or  two  after- 
wards was  added  the  Calculus ; and  in  a few  years,  Chemistry,  Min- 

•These  defects  and  irregularities  aroae  from  not  obeying  the  law,  and  not  pursuing  the 
idea*  it  pointed  nut.  The  preat  effort  of  Profewors  Mansfield  and  Ellicott,  was  to  get  the  spirit 
'if  the  law  followed  practically. 
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eralogy,  and  Natural  Law.  This  course  of  studies  is  exclusive  of 
the  purely  military  part,  which  under  the  heads  of  Tactics,  Prac- 
tical Artillery  and  Gunnery,  occupied  several  hours  each  day. 

Thus,  in  July,  1816,  the  Academy  had  for  the  first  time  arrived 
at  a course  of  studies,  and  a preparation  for  discipline.  In  the  fall 
and  winter  of  1816,  began  an  attempt  to  carry  this  course  of  studies 
into  practical  effect.  We  do  not  say  there  had  been  no  studies  and 
no  attempt  at  classification  before  that,  for  there  were,  but  that 
nothing  had  really  been  perfected  in  cither,  till  after  the  “ regula- 
tions" of  1816.  If  we  could  carry  the  reader  back  to  the  year  1815, 
and  see  the  difficulties  under  which  the  professor  of  that  day  labored, 
the  small  material  provided,  and  the  undisciplined  condition  of  the 
young  men  under  their  charge,  we  should  give  better  views  of  the 
merits  and  services  of  its  pioneer  teachers.  One  or  two  reminis- 
cences may  possibly  throw  some  light  on  the  subject  Colonel 
Mansfield  arrived  at  West  Point  in  1814,  and  immediately  sought 
for  his  pupils.  He  was  not  like  the  professors  of  whom  Gibbon 
speaks,  remembering  that  he  had  a salary  to  receive,  but  forgetting 
he  had  duties  to  perform.  On  the  contrary,  he  immediately  asked 
for  pupils  to  teach.  What  was  he  to  teach  ? Philosophy  and  As- 
tronomy. But  these  required  prior  training,  and  it  was  not  till  the 
winter  of  1814-’15,  that  he  could  find  any  pupils.  Then  he  found 
five  young  men  who  thought  that  they  could  go  on  in  such  studies. 
For  want  of  any  recitation  rooms  at  tho  Point,  he  taught  them  in 
the  parlor  of  his  own  house.  As  we  shall  refer  specifically  to  the 
subject  of  text-books,  we  merely  add,  that  the  only  work  to  be 
found  at  all  suitable,  was  Enfield's  Philosophy.  There  was  no  clas- 
sification, and  in  a few  months  these  five  cadets  were  commissioned. 
They  made  the  first  class  in  Philosophy,  taught  at  West  Point 

Again,  there  are  some  who  will  recollect  Professor  Ellicott,  sitting 
at  his  desk  at  the  end  of  a long  room,  in  the  second  story  of  what 
was  called  the  Mess  Hall,  teaching  Geometry  or  Algebra,  looking 
and  acting  precisely  like  the  old-fashioned  schoolmaster,  of  whom 
it  was  written, 

“ And  still  they  gazed,  and  still  the  wonder  grew, 

That  one  small  head  could  carry  all  he  knew.” 

The  cadets  were  all  “ boys”  to  him,  and  his  kind  face  was  long  re- 
membered. In  the  other  end  of  this  room,  or  in  the  next,  was  seen 
his  acting  assistant,  Stephen  n.  Long,  then  a young  lieutenant  of 
engineers  ; since  distinguished  as  a traveler,  an  engineer,  and  a man 
of  science.  The  text-book  used  was  “Hutton’s  Mathematics,”  and 
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at  that  time  the  best  to  be  had.  Mr.  Hatton  had  been  a professor 
at  Woolwich,  England,  and  his  treatises  were  plain,  simple,  easily 
understood,  and  therefore  well  adapted  to  beginners.  It  was,  how- 
ever, very  deficient  both  in  extent  and  analysis.  It  was  a good 
text-book  then,  for  there  were  no  cadets  trained  to  pursue  deeper 
or  more  analytical  works.  With  Hutton’s  Mathematics,  Enfield’s 
Philosophy,  and  plain  right-lined  drawing,  and  nothing  which  could 
be  called  engineering,  did  the  cadets  of  the  Academy  get  along, 
without  roll,  classification,  or  graduation,  till  the  close  of  1810. 

In  August,  1817,  as  wo  have  said.  Colonel  Thayer  became  super- 
intendent at  West  Point;  and  in  the  course  of  the  next  four  or  five 
years  the  Academy  passed  through  the  great  changes  which  brought 
it  from  the  inchoate  to  the  crystallized  state  in  which  it  now  appears. 
The  most  important  of  these  changes  relate  to  scientific  culture ; 
and  we  shall  best  describe  them  by  narrating  the  actual  work  the 
classes  then  pursued,  and  the  change  of  text-books.  The  first  step 
was  taken,  as  we  have  seen,  in  March,  1810,  by  the  regulations  of 
Mr.  Crawford,  which  required  classification,  a course  of  studies,  and 
annual  examinations.  Some  steps  towards  these  were  taken  in  1816, 
but  very  imperfectly.  In  1817  the  system  of  classification  was  first 
systematically  begun.  Claude  Crozet,  a French  officer  under  Na- 
poleon, and  a pupil  of  the  Polytechnic  School,  was  appointed 
professor  of  engineering,  in  March,  1817.  The  annual  examination 
coming  on  in  June,  the  course  of  studies  in  his  department  did  not 
regularly  commence  till  September,  and  the  second  or  junior  class* 
of  1817 — ’18  was  the  fir»t  class  which  commenced  thoroughly  the 
severe  and  complete  course  of  studies  at  West  Point.  The  labor  t 
of  that  class  in  the  years  1818  and  1819  may  have  been  equaled, 
but  certainly  have  not  been  surpassed.  It  was  not  a brilliant  class, 
but  its  labors  were  not  the  less  on  that  account  It  had  not  merely 
to  pass  over  the  plain  turnpike  road  of  science  which  is  now  made 
so  easy  to  those  who  follow  ; but,  like  the  pioneers  of  an  army,  had 
to  cut  down  the  obstructions,  make  their  own  bridges,  and  to  no 
small  extent,  furnish  their  own  munitions.  Let  us  look  into  the 
class-room  of  1817,  as  Professor  Crozet  advances  to  instruct  those 

* Thf  Class  here  spoken  of  graduated  in  1819.  Of  it*  living  member*,  are  TIbmrt  Dbkw- 
BHTojf . late  Superintendent  at  Weal  Point : Edward  D.  Manifold,  Commissioner  of  Sta- 
tistics for  the  Stateof  Ohio ; Jcstin  Dimmicx,  late  Commander  of  Fortress  Monroe  ; Danibl 
Tyler,  a distinguished  Engineer  end  General  in  the  Army  of  the  Potomac  ; Wm.  II.  Swipt,  a 
distinguished  Engineer,  and  President  of  the  Illinois  Canal  Company;  Joshua  Baker,  a Civil 
Engineer,  Judge,  and  Planter,  in  Louisiana  ; and  Major  Tcrnbcxl,  distinguished  as  aTopo- 
graphical  Engineer  in  the  War  with  Mexico. 

Among  the  dead  was  Georox  II.  Wristlir,  the  most  distinguished  Civil  Engineer  our 
country  has  produced. 


Digitized  by  Google 


736 


MILITARY  ACADEMY  AT  WEST  POINT. 


young  men  in  studies,  which  were  not  only  new  to  them,  but  entirely 
unheard  of,  and  in  which  the  language  to  which  they  were  born  and 
bred  furnished  not  a single  text-book.  Professor  Crozet  was  to  teach 
engineering ; but  when  he  met  the  class,  he  found  not  one  of  them 
fit  to  learn  engineering.  These  were  branches  of  science,  and  its 
affiliations,  essentially  necessary  to  engineering,  which  they  had 
never  been  taught.  What  was  he  to  do  f All  he  could  do  obvi- 
ously was  to  supply  these  preliminary  studies  before  ho  could  com- 
mence in  his  own  department.  In  other  words,  he  must  begin  by 
becoming  a teacher  of  mathematics,  and  drawing.  The  surpriso 
of  the  French  engineer  instructed  in  the  Polytcchnique  may  well  bo 
imagined  when  he  commenced  giving  his  class  certain  problems  and 
instructions,  which  not  one  of  them  could  comprehend  or  perform. 
Among  these  preliminary  studies  was  Descriptive  Geometry,  not  an 
original  and  distinct  science,  but  which  by  projecting  geometrical 
figures  and  problems  on  co-ordinate  planes,  gave  a more  facile  and 
practical  mode  of  representing  (as  its  name  implies,)  as  well  as  solv- 
ing many  geometrical  and  practical  problems.  This,  too,  required 
an  accurate  knowledge  of  mathematical  and  perspective  drawing, 
and  its  various  minor  but  important  arts.  We  doubt  whether  at 
that  time  more  than  a dozen  or  two  professors  of  science  in  this 
country  knew  there  was  such  a thing ; certainly  they  never  taught  it, 
and  equally  certain,  there  was  not  a text-book  in  the  English  lan- 
guage. Perhaps  this  is  not  surprising,  when  we  reflect,  that  this 
new  application  of  geometry  was  scarcely  thirty  years  old.  Monge, 
a French  savans,  was,  we  believe,  the  author  of  this  system,  about 
the  beginning  of  the  French  Revolution.  Crozet  meant  to  begin 
with  Descriptive  Geometry,  but  fortunately,  the  class  was  not  in  the 
last  year  of  the  course  (in  which  engineering  has  recently  been 
taught,)  and  could  spare  some  time  for  mere  mathematics.  But,  a 
new  difficulty  arose.  There  was  no  text-book  in  English,  and  none 
to  be  had  just  then  in  French.  Geometry  is  not  a thing  to  be  taught 
orally.  What  is  to  be  done  ? It  was  here  at  this  precise  time  that 
Crozet,  by  aid  of  the  carpenter  and  painter,  introduced  the  black- 
board and  chalk.  It  is  a very  simple  thing,  and  so  is  every  thing 
which  is  useful ; but  we  know  of  no  mere  adjunct  of  teaching,  so 
useful  as  the  blackboard.  To  professor  Crozet,  so  far  as  we  know, 
is  due  the  introduction  of  this  simple  and  useful  machine.  He 
found  it,  with  many  other  things,  far  superior  to  the  English  methods 
in  the  Polytechnic  of  France. 

We  now  see  Crozet  with  his  blackboard  before  him,  chalk  in  hand, 
and  animated,  intellectual  face,  about  to  teach  his  class  a new  sci- 
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ence,  without  a text-book.  Again  he  meets  a new  difficulty.  He 
does  not  more  than  half  understand  the  American  language.  This 
difficulty  is  on  I)'  to  be  overcome  by  practice.  With  extreme  diffi- 
culty he  makes  himself  understood.  With  extreme  difficulty  his 
class  comprehend  that  two  planes  at  right-angles  with  one  another 
arc  to  be  understood  on  the  same  surface  of  the  blackboard  on 
which  are  represented  two  different  projections  of  the  same  object.. 
But,  at  last  it  is  done.  The  Professor  labors  with  inexhaustible 
patience,  and  the  pupils  arc  pleased  to  receive  into  their  minds 
entirely  new  ideas.  The  first  problems  are  drawn  and  demonstrated 
on  the  blackboard,  by  the  Professor ; then  drawn  and  demonstrated 
by  the  pupils,  and  then  accurately  copied  into  permanent  drawings ; 
and  thus  this  class  were  taught  in  the  most  important  uud  valuable 
method  of  imparting  true  knowledge,  which  has  been  given  to  man- 
kind since  the  days  of  Socrates.  Fortunately,  professor  Crozct  had 
brought  with  him  the  complete  drawings  of  the  French  Polytechnique, 
so  that  he  was  not,  in  this  particular,  obliged  to  depend  upon  him- 
self. The  path  of  his  instruction  soon  became  easier,  and  then  this 
class  completed  their  course  in  drawing,  mathematics,  and  Engi- 
neering. 

In  the  study  of  Natural  Philosophy  and  Mechanics,  the  way  was 
scarcely  less  difficult.  We  have  already  said,  that  Enfield’s  Philoso- 
phy was  the  first  book  on  that  subject.  But  this  was  not  enough. 
Professor  Mansfield  looked  around  in  vain  for  any  suitable  book  on 
Mechanics.  At  last,  Gregory's  Mechanics  was  adopted.  It  was  a 
book  without  any  analysis,  and  probably  written  only  for  scien- 
tific men.  Yet,  it  was  the  best  to  be  had.  For  several  years  after, 
this  work  still  remained  the  best  book  on  Mechanics.  Whether  the 
class  who  first  studied  its  mysterious  pages  acquired  as  clear  and 
extensive  ideas  of  the  subject  as  those  who  have  since  passed  over 
smoother  roads,  may  be  doubtful.  It  is  certain  they  had  more  ardu- 
ous labors.  We  have  said  there  was  no  text-book  on  engineering, 
as  a science.  When  the  class  which  had  commenced  Descriptive 
Geometry,  with  professor  Crozct,  (then  the  second  or  the  junior 
class,)  had  become  the  first  class,  they  were  instructed  in  engineer- 
ing by  drawings  from  oral  teaching,  oh  the  blackboard.  The  vari- 
ous modes  of  laying  out  fortifications,  of  bridging,  of  defiling,  of 
materials,  ordnance,  <fcc.,  were  taught  by  professor  Crozet,  For  sev- 
eral years  no  text-book  in  engineering  was  found.  It  was  not  till 
1823  that  a French  treatise,  entitled  the  Science  of  War  and  Forti- 
cation,  was  translated  by  Major  O'Connor,  and  for  several  years 
used  as  a text-book.  It  will  be  seen  that  the  class  which,  in  1817, 
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1818,  and  1819,  commenced  the  new  culture  and  discipline  of  West 
Point,  had  an  arduous  and  difficult  task.  It -is,  notwithstanding, 
quite  probable,  that  this  severe  exercise  of  the  mind,  in  makiug 
paths  for  itself,  where  there  are  no  guide-posts  on  the  way,  no  regal 
road,  is  a better  discipline  than  that  furnished  by  the  more  easy  and 
systematic  methods. 

Perhaps  no  one  step  taken  at  West  Point,  has  contributed  so 
much  to  intellectual  culture  as  the  Merit-Roll.  The  effect  at  the 
Military  Academy  is  totally  different  from  what  it  would  be  at  any 
civil  institution.  For  there  it  determines  rank,  which  is  the  great 
object  of  military  men.  Forty  young  men  may  be  commissioned 
on  the  same  day  to  the  same  grade,  but  through  all  their  after  life, 
even  when  they  return  to  civil  life,  the  distinctions  of  the  merit- 
roll  will  follow  them,  and  be  counted  for  or  against  them.  In  the 
very  first  day  of  their  commissioned  service,  the  distinction  is  a 
practical  one,  for  there  are  great  and  practical  advantages  in  certain 
arms  of  the  service  over  others.  Thus  the  engineer  officer,  w ithout 
any  actual  care  of  men,  or  responsibility  for  any  movements,  and 
almost  always  stationed  at  comfortable  posts,  has  great  advantages 
over  other  arms.  The  Artillery  has  advantages  over  the  Infantry. 
Tims  the  cadet,  commissioned  from  West  Point,  has  determined  for 
himself,  by  his  position  on  the  merit-roll,  not'only  his  rank  in  the 
army,  but  almost  his  position  in  human  life.  The  merit-roll,  as  it 
now  exists,  graduated  in  all  departments,  and  summed  up  at  the 
close  of  the  course,  was  not  adopted  at  once,  but  was  the  work  of 
several  years. 

In  February,  1818,  the  superintendent  of  the  Academy  was  di- 
rected by  the  Secretary  at  War  to  publish  in  the  Army  Register  the 
“ names  of  cadets  who  are  distinguished  for  attainments,  and  meri- 
torious conduct,  not  exceeding  five  in  each  class,  specifying  the 
studies  in  which  they  may  excel.” 

We  well  recollect  with  what  excitement  and  interest  this  com- 
munication was  received  by  the  cadets  of  that  day,  especially  by 
those  who  thought  themselves  within  the  probabilities  of  that  dis- 
tinction. It  unquestionably  stimulated  most  of  the  young  men  to 
much  greater  exertions  than  they  would  otherwise  have  made.  In 
a few  months  after,  the  mcribroll  was  fully  established  in  the  classes, 
and  the  rank  of  the  graduating  cadets  determined  by  it. 

There  has  been  much  discussion,  and  no  small  doubt,  as  to  the 
real  effects  of  emulation.  There  is  undoubtedly  a bad  sense,  and  a 
bad  effect  attached  to  that  term.  But  is  that  a necessary  conse- 
quence of  the  merit-roll  ? Is  not  the  merit-roll  adopted,  so  far  as  it 
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ean  be  ascertained,  in  all  departments  of  human  life  ? Who  would 
risk  himself  with  an  ignorant  engineer,  if  he  could  get  a skilled  one  1 
Who  would  employ  a poor  clerk  if  he  could  get  a good  one  ? The 
objection  made  to  emulation  is  that  it  excites  wrong  motives. 
However  this  may  be,  and  however  casuists  may  regard  it,  it  is  quite 
certain  that  the  merit-roll  is  the  strongest  stimulant  to  intellectual 
exertion  which  can  be  presented  to  young  men.  Nor  can  we  per- 
ceive, after  much  observation  on  its  effect,  that  it  has  impaired  the 
purely  moral  motives  of  action,  or  excited  evil  passions,  to  be  re- 
membered in  after  life.  At  West  Point  all  the  moral  actions  which 
are  visible  and  tangible  are  brought  within  the  scale  of  the  merit- 
roll,  and  often  the  fate  of  a young  man  is  determined  far  more  by 
his  standing  in  conduct,  than  in  studies. 

IL  8TODT,  DISCIPLINE,  AND  FRUITS. 

Having  thus  sketched  the  historical  progress  of  the  Academy  in  the 
path  of  scientific  culture,  it  remains  for  us  to  state  what  it  it ; what 
it  has  done  ; and  what  men  have  conducted  it 

Without  entering  into  minute  details,  we  shall  very  briefly  state 
the  present  methods  of  study  and  discipline.  The  leading  Rtudies 
in  their  order  are  Mathematics,  Natural  Philosophy,  Mechanics,  As- 
tronomy, Engineering,  Chemistry,  French,  Tactics,  Artillery  Prac- 
tice, Mineralogy,  Ethics,  and  History.  This  course  is  wholly  sci- 
entific, the  practical  part  being  adapted  strictly  to  military  purposes. 
In  the  early  period  of  the  institution,  some  attempt  was  made  to 
introduce  the  classics,  but  it  was  found  impracticable,  with  the  lim- 
ited time  allowed  the  cadets.  Indeed,  it  may  be  doubted  whether 
any  institution  can  have  more  than  one  tone.  All  branches  of  hu- 
man learning  may  be  embraced  in  the  proper  schedule  of  university 
instruction ; but  has  any  university  given  equal  attention  to  all 
branches  of  education  ? What  are  called  colleges  in  our  country, 
all  aim  at  fitting  young  men  for  the  civil  professions — Law,  Medi- 
cine, and  Theology.  They  therefore  make  the  classics  the  prin- 
cipal branch  of  study,  and  are  right,  since  Law,  Medicine,  and  The- 
ology have  their  foundation  deep  laid  in  the  classic  ages.  Litera- 
ture also  is  a part  of  professional  knowledge,  necessary  to  adorn 
and  illustrate  the  history  and  theory  of  professional  science.  Hence, 
in  these  lines  of  instruction  specially  have  run  the  studies  of  the 
college,  and  from  these  is  derived  the  tone  of  college  education. 
The  object  of  the  Military  Academy  was  totally  different.  It  was 
not  civil,  but  martial  life,  for  which  the  young  men  were  fitting.  It 
was  neither  a metaphysical  discussion,  nor  a hair-splitting  argument 
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on  the  law,  in  which  they  were  expected  to  excel.  They  were  to 
learn  the  sternor  arguments  of  the  battle-field  ; to  arrange  squad- 
rons for  the  hardy  fight ; to  acquire  that  profound  knowledge  of 
the  science  and  materials  of  nature,  which  should  fit  them  for  the 
complicated  art  of  war ; to  defend  and  attack  cities ; to  bridge  riv- 
ers ; to  make  roads ; to  provide  armaments  ; to  arrange  monitions ; 
to  understand  the  topography  of  countries ; and  to  foresee  and  pro- 
vide all  the  resources  necessary  to  national  defense.  This  was  the 
object  of  the  Military  Academy,  and  to  that  one  end  it  was  adapted. 
The  method  of  education  may  be  happily  stated  under  the 
heads  of  Studies,  Physical  and  Moral  Discipline,  and  of  Military 
Exercises. 

1.  The  subjects  and  method  of  study  we  have  already  mentioned; 
Mathematical,  Philosophical,  Mechanical,  Chemical,  Military,  and 
French,  the  military  language.  These  being  the  chief  topics  of 
study,  the  students  aud  the  time  were  suitably  divided  into'  classes 
and  hours.  There  are  four  classes,  occupying  four  years,  as  usual 
in  colleges.  There  are  ten  months  of  study,  the  intermission  being 
in  the  hot  months  of  July  and  August,  when  only  military  studies 
and  exercises  are  pursued.  The  studies  of  a day  are  necessarily 
modified,  by  the  introduction  of  military  exercises  which  consume 
much  time.  The  regular  study  hours  (which  include  also  the  reci- 
tations,) are  from  8 A.  M.  to  1 P.  M.,  and  from  2 P.  M.  to  4 P.  M., 
making  seven  hours  of  study  and  recitations.  Generally  four  hours 
more  are  consumed  in  military  exerciso  and  discipline,  being  the 
hours  before  breakfast,  and  after  4 P.  M.  Thus  eleven  hours  are 
generally  occupied  either  in  study  or  exercises.  The  evening  also 
after  dark,  is  devoted  to  study  in  so  far  that  with  occasional  exceptions, 
the  cadets  are  required  to  be  in  the  rooms.  In  this  division  of  time 
we  find  a continual  alternation  of  study  and  exercise ; leaving  the 
least  possible  time  for  idleness,  or  mere  amusement.  Indeed,  the 
problem  of  education  is  to  find  the  maximum  of  development,  with 
the  minimum  of  idleness.  To  this  should  be  added,  that  the  devel- 
opment should  be  co-relatively,  intellectual,  physical,  and  moral.* 
It  is  not  merely  ignorance,  but  unequal  development,  which  is  the 
great  misfortune  of  mankind.  IIow  many  great  and  glorious  intel- 
lects have  been  lost,  because  there  were  no  counter- balances  to  the 

• We  u*e  the  word  moral,  in  preference  to  spiritual,  because,  in  if* comprehensive  sense. 
Including  the  latter;  but  bjr  no  mean#  intimating,  that  in  this  Christian  country,  we  should 
make  any  place  of  education  a mere  reproduction  of  Persian  or  Greek  model*.  Our  servile 
Imitation  of  the  Ancients,  often  make*  us  forget  that  we  are  neither  Spartan*  nor  Roman*. 
The  man  who  attempt*  at  this  day  to  revive  the  institutions  of  Pagau  Greece,  is  as  false  to 
true  Philosophy,  as  he  is  to  true  Christ iauity. 
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force  wliicli,  inclined  in  only  one  direction,  carried  them  off  into  a 
wilderness  of  fruitless  objects  1 

In  the  course  of  studies  pursued  at  West  Point,  the  main  fea- 
ture is  the  method  of  study.  We  can  give  an  idea  of  this  in  a few 
words.  The  very  first  thing  done  at  West  Point  is  to  recognize  the 
fact,  that  intellect t are  unequal ; in  other  words,  that  of  a given 
number  of  young  men,  commencing  a severe  and  elaborate  course 
of  studies,  there  will  be  some  who  can  not  endure  it,  and  can  not 
get  through ; and  others,  who  while  they  will  come  up  to  the  requi- 
sites for  graduation,  can  not  equal  a third  class,  who  arc  capable  and 
ambitious  of  receiving  the  highest  style  of  education.  This  recog- 
nition is  effected  thus : a class  enters  the  Academy,  we  will  say 
eighty  in  number.  This  class  enters  on  tho  1st  of  September;  and 
on  tho  1st  of  January  there  is  a semi-annual  examination.  This 
four  months  of  study  bv  that  class  is  regarded  as  a period  of  pro- 
bation, which  will  furnish  some  test  of  the  abilities  of  its  several 
members.  When  the  January  examination  is  held,  some  are  found 
deficient,  and  they  are  at  once  discarded.  Then  the  remaining  class 
arc  numbered,  according  to  what  is  then  their  apparent  merit,  and 
they  arc  divided  into  eectione  of  from  fifteen  to  twenty  each  ; those 
highest  on  the  roll  being  placed  in  the  first  section ; those  next  iu 
the  second,  &c.  Usually  there  are  four  of  these  sections.  The 
professor  usually  teaches  the  first  section ; his  assistant  the  second, 
and  so  on.  It  is  obviously  a decided  advantage  to  be  in  the  first 
section,  and  there  is  usually  a struggle  to  get  there.  But,  a cadet 
may  change  his  position  in  his  class,  at  any  time,  by  bis  own  efforts. 
This  he  can  only  do,  however,  by  more  strenuous  efforts.  Then,  if 
he  be  in  the  second  section,  he  may  at  the  end  of  the  year  be  found 
to  have  a higher  aggregate  of  good  marks  in  study  and  con- 
duct than  some  of  those  in  the  first  section.  In  that  case  he 
will  be  transferred.  Thus  the  ambition  of  tho  student  has  always 
placed  before  it-the  possibility  of  higher  class  rank,  and  if  his  tal- 
ents and  industry  arc  capable  of  it,  he  will  attain  it. 

The  method  of  study  at  West  Point,  which  in  all  institutions  is 
the  important  point,  is  the  rigidly  demonstrative,  in  those  studies 
which  admit  of  it,  and  the  positively  practical  in  those  which  do 
not.  The  course  of  studies  requires  this,  if  the  subjects  of  study 
are  to  be  thoroughly  understood.  There  is  little  of  the  purely  meta- 
physical or  transcendental  known  or  pursued  at  West  Point.  No 
abstract  speculations  or  merely  theoretical  inquiries  occupy  their 
minds.  It  is  the  actually  knowing,  and  doing,  in  which  they  are 
engaged.  As  far  as  can  be  made  practically  useful,  the  oral  method 
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is  pursued.  In  mathematical  and  mechanical,  engineering  and  tac 
tical  studies,  this  is  largely  the  case.  The  blackboard,  we  have  said, 
was  first  introduced  into  this  country  by  Professor  Croxet,  at  West 
Point.  How  largely  this  is  used  in  all  institutions  of  education 
now,  our  readers  well  know.  It  has  proved  one  of  the  most  effi- 
cient means  of  instruction  at  West  Point.  The  student  of  the 
mathematical  section,  for  example,  begins  with  a text-book  on  Al- 
gebra, in  his  hand ; but,  it  is  on  the  blackboard  where  the  work- 
ings of  his  mind  are  chiefly  exhibited,  lie  learns  what  lie  can  from 
the  book,  but,  on  the  blackboard  the  professor  makes  him  trace  out 
what  he  has  done,  not  merely  by  telling  what  he  knows,  but  what 
he  don’t  know ; detects  his  weak  place,  and  forces  his  mind  (so  far 
as  such  force  is  possible,)  to  think,  and  think  rightly  on  the  subject 
before  him.  This  thinking,  we  need  not  tell  experienced  teachers. 
Is  the  great  thing  which  education  is  to  teach.  If  a stndent  can 
not,  or  will  not  think  studiously  and  industriously,  he  will  not  long 
remain  at  West  Point.  There  is  not,  as  in  civil  colleges,  the  great 
fallow  field  of  poetry,  history,  and  metaphysics,  in  which  lie  may 
•how  his  classical  professor  that  ho  has  acquired  rich  things, 
although  ignorant  of  mathematics.  It  will  not  do  to  say  that  ha 
has  wandered  with  Greeks  and  Romans  around  the  ruins  of  Troy, 
or  by  the  waters  of  Babel.  There  is  no  snch  compensating  princi- 
ple in  the  system  at  West  Point.  The  cadet  must  study  what  is 
set  before  him ; must  study  it  hard  ; must  think  upon  it,  and  disci- 
pline his  mind  to  systematic  modes  of  thought, 

2.  This  leads  us  to  the  Specific  Discipline  of  the  Academy. 
This  is  partially  included  in  what  we  have  already  said.  The  intel- 
lectual discipline  is  mainly  maintained  by  the  method  of  study ; but 
there  is  a grand  and  perfect  system  of  discipline,  which  we  may 
briefly  describe.  The  term  discipline  is  derived  from  disciples, 
discipulm,  and  means  originally  teaching  of  knowledge ; but  this  is 
not  all,  nor  entirely  its  modem  sense.  Discipline  as  training  in 
knowledge  and  virtue,  in  order  and  diligence,  in  good  conduct,  and 
good  habits.  To  do  this  requires  a control  of  the  body  as  well  as 
mind ; of  food  and  raiment ; of  time  and  exercise  ; ns  well  as  the 
imparting  of  fncts  and  ideas.  It  was  in  the  former  sense  rather  than 
of  the  latter,  that  the  word  education,  (to  lead  forth,)  was  under- 
stood among  the  ancients,  and  so  far  as  they  went  they  were  right. 
It  was  this  discipline  in  virtue,  temperance,  courage,  fortitude,  and 
•elf-denial,  which  was  taught  in  the  days  of  Persian  Cyrus,  and 
Greek  Leonidas.  It  was  adopted  among  the  early  Christians ; but, 
Cowpcr  well  said : — 
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“ In  colleges  and  halls  in  ancient  days, 

When  learning,  virtue,  piety,  and  truth 
Were  precious,  and  inculcated  with  care, 

There  dwelt  a sage  called  Discipline. 

* * * * « 

But  Discipline,  a faithful  servant  long, 

Declin’d  at  length  into  the  valo  of  years.” 

Nothing  can  be  more  certain  than  tbc  decline  of  “ discipline”  in 
modern  civil  institutions.  “ Colleges  and  Halls”  advertise  a much 
enlarged  course  of  studies;  they  call  to  their  aid  the  most  learned 
professors  ; and  they  proclaim  “ all  the  modern  improvement,”  and 
yet  it  is  quite  certain,  that  a pupil  can  walk  for  years  their  learned 
halls,  and  at  last  receive  the  honors  of  graduation  with  a very  small 
share  of  cither  learning,  diligence,  or  virtue.  Civil  institutions  may 
be  most  excellent  for  all,  who  either  by  early  care  or  natural  inclina- 
tion are  willing  to  use  their  opportunities  for  their  intellectual  or 
moral  advancement.  Nay,  more,  all  open  irregularities  will  be 
corrected,  and  all  possible  means  afforded  for  spiritual  improvement. 
But  there  are  two  things  impossible  to  overcome — the  popular  and 
almost  universal  license  allowed  youth,  (under  the  name  of  freedom) 
and  the  total  want  of  any  ultimate  power  to  restrain  it.  These 
stand  directly  in  the  way  of  thorough  discipline.  At  a Government 
Military  Institution,  this  is  directly  reversed.  The  very  first  thing 
taught  is  positive  obedience.  The  cadet  can  not  be  a week  at  West 
Point  without  knowing  that  he  can  not  govern  himself,  but  must 
be  governed  by  others.  If  he  is  either  not  fit  or  not  williug,  the 
faculty  meet  the  case  in  short  and  decisive  language  : “ If  you  are 
either  unable  or  unwilling  to  pursue  the  course  of  study  and  disci- 
pline, wo  direct  you  must  instantly  go.  There  are  plenty  more 
worthy  to  fill  your  place.”  There  is,  then,  no  alternative  for  the 
cadet  but  to  go  forward,  and  exert  himself  to  the  utmost,  or  not  to 
go  at  all.  .There  can  be  no  loitering  by  the  way,  to  slumber  ill  idle- 
ness, or  waste  in  dissipation,  or  pursue  the  pleasures  of  literature. 
There  is  no  doubt  that  this  stern  and  constant  disci[«linc  is  the  great 
merit  of  West  Point.  It  acts  on  the  whole  conduct  and  character. 
We  have  already  said,  that  the  class-standing  determined  by  the 
merit-roll,  determined  their  position  relatively,  and  their  rank  in  the 
army,  and  by  consequence,  great  distinctions  and  differences  in  after 
life. 

Let  us  see  how  this  merit-roll  is  made  up.  The  first  thing  done 
is  to  mark  each  cadet  with  a figure  (having  relation  to  an  agreed 
scale  of  numbers,)  for  every  act  done  or  undone,  in  study,  conduct. 
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drill,  attention,  <fcc.  The  second  is  to  agree  upon  the  relative  values 
of  each  study,  conduct,  <fcc.,  in  aggregating  the  whole  positive  or 
negative  performance  of  a cadet,  in  his  whole  course  at  West  Point. 
The  summation  of  these  for  any  one  year  gives  his  class-standing 
for  that  year,  and  the  summation  for  the  whole  course  gives  his 
standing  at  the  time  of  graduation,  and  his  rank  in  the  army. 

Formerly,  and  we  believe  yet,  the  mode  of  marking  and  sum- 
ming up  for  standing,  was  this.  Each  professor  or  teacher  marked  for 
one  performance  one  of  sevfcn  marks,  from — 3 to +3.  This  being 
purely  artificial  may  be  changed.  But  it  is  in  this  way  the  mark- 
ing is  made.  Then  in  regard  to  relative  values  of  study  and  con- 
duct, the  scale  formerly  was : — 


Mathematics,  .... 

. 300. 

Philosophy  and  Mechanics, 

300. 

Engineering  and  Military  Science, 

. 300. 

Chemistry  and  Mineralogy, 

200. 

Moral  and  Political  Philosophy,  . 

. 200. 

Conduct,  .... 

. 300. 

Infantry  Tactics, 

. 150. 

Artillery  Practice,  . . 

. 150. 

French,  .... 

. 100. 

Drawing,  .... 

. 100. 

To  obtain  2,100,  the  aggregate,  a cadet  must  never  have  failed  ii 
a recitation,  or  been  absent  from  a military  duty,  or  derelict  in  the 
least  particular.  This  most  rarely  if  ever  happens.  Not  to  fall 
short  more  than  100,  is  evidence  of  very  high  standing. 

It  is  evident,  that  under  this  system,  emulation  is  highly  excited, 
and,  in  fact,  there  must  be  a constant,  unremitting  effort  to  gradu- 
ate at  all.  The  general  result  is,  that  not  more  than  one-half  of  all 
appointed  are  graduates.  At  the  first  semi-annual  examination, 
many  drop  off;  several  more  at  the  end  of  the  first  year,  and  more 
at  the  end  of  the  second.  Nearly  all  who  survive  the  second  year 
are  graduated. 

The  only  remaining  point,  pccnliar  to  the  system  at  West  Point, 
is  that  of  Military  Exercises.  As  a Military  Institution,  this  is 
a necessity,  but  it  has  also  a great  advantage  as  a means  of  Phys- 
ical Education.  This  is  a kind  of  education  too  much  neglected, 
and  for  which  civil  colleges  afford  little  opportunity,  and  no  en- 
couragement. The  ordinary  games,  amusements,  and  walks  in  the 
field  are  relied  upon  to  afford  development  to  the  body,  and  the 
natural  tastes  the  only  guide.  So  thought  not  Persian  statesmen, 
Greek  Philosopher,  or  Roman  Senator.  In  contrast,  a systematic 
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education  of  the  body  was  a principle,  and  a practice,  with  all  the 
civilized  nations  of  antiquity.  There  was  a constant  attention  to 
this  in  the  training  of  youth ; and  the  Olympian  Games,  the  Gym- 
nastic Exercises,  and  the  Gladiatorial  .Shows,  all  had  reference  to 
this  principle.  If  heathen  nations  could  thus  wisely  attend  to  the 
healthy  development  of  their  bodies,  can  Christian  people  safely 
neglect  it  ? There  is  no  question  that  the  Christian  law  of  temper- 
ance, daily  labor,  good  temper  and  amiable  dispositions  will  do 
much  to  presene  health  and  strength.  The  health  of  the  mind 
goes  far  to  make  tho  health  of  the  body ; but  we  must  recollect 
that  all  students,  properly  so  called — men  who  are  set  apart  for  the 
cultivation  of  learning  and  science — the  savant  of  a country,  are 
cut  off  at  the  very  beginning,  from  that  daily  labor  of  the  body, 
which  in  the  dawn  of  human  history  was  declared  to  be  the  neces- 
sity of  man’s  existence.  There  is,  therefore,  a positive  need  of  sup- 
plying by  some  system  of  salutary  exercises,  tho  place  of  that  labor 
in  which  the  farmer  and  mechanic  are  constantly  exercised.  What 
shall  it  be  1 Our  common  classical  institutions  have  left  this  almost 
entirely  to  tho  student’s  own  choice.  Several  hours  of  tho  day  aro 
left  to  the  student  to  employ  as  he  pleases.  Does  not  experience 
prove,  that  he  is  quite  as  apt  to  employ  this  in  novel  reading,  or 
playing  cards,  or  visiting,  or  (in  the  case  of  an  ambitious  pupil,) 
in  studying  or  reading  the  classics,  as  in  any  systematic  method 
of  exercise  ? Let  the  early  dead  of  consumption,  the  victims  of  dis- 
sipation, and  the  unhappy  subjects  of  chronic  diseases,  teach  the  liv- 
ing, that  education  consists  not  merely  in  spurring  the  mind  on  to 
intellectual  feats,  however  admirable.  Tho  bird  soars  through  the 
mid-heavens,  but  soars  on  the  strength  of  his  wings ; and  if  he  had 
the  soul  of  Socrates,  would  still  fall,  when  they  are  exhausted. 

The  military  exercises,  at  West  Point,  accomplish  some  great  re- 
sults. They  give  an  admirable  exercise  to  the  body,  and  they  oc- 
cupy time  which  might  be  wasted,  and  they  compel  the  cadets  to 
give  up  late  night  studies.  Let  us  begin  with  the  last.  Nothing  is 
more  common  among  tho  ambitious  students  of  colleges,  than  to 
sit  up  late  at  night.  To  burn  the  midnight  oil,  in  order  to  accom- 
pany every  thought  in  the  realms  of  Plato,  or  fight  with  Hector 
on  the  plains  of  Troy,  or  pursue  the  phantom  of  metaphysics,  or 
the  genius  of  literature  through  the  bright  worlds  of  fiction,  is  the 
common  boast  of  scholars.  They  have  little  thought,  till  too  late, 
that  life  was  shortened,  and  happiness  impaired,  by  every  hour  taken 
from  the  natural  period  of  rest.  At  West  Point  this  evil  is  avoided, 
not  so  much  by  force  of  command,  as  by  that  of  wise  arrange- 
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mcnts.  At  the  dawn  of  day,  even  in  the  shortest  days,  the  shrill 
fife  and  rolling  dram  summon  the  cadet  to  his  morning  duties,  and 
with  the  exception  of  the  hours  of  meals,  there  is  one  incessant 
pressure  upon  him  for  bodily  and  intellectual  labor,  till  ten  at  night. 
The  results  of  this  is,  that  when  the  hour  of  retirement  comes,  he 
must  have  more  than  human  strength,  who  is  not  ready  and  will- 
ing to  lie  down  and  sleep.  There  arc,  of  course,  exceptions ; but, 
at  West  Point,  they  arc  rare.  The  lights  arc  put  out  at  10  o’clock, 
and  the  weary  student  is  ready  to  retire.  Thus,  the  system  of  disci- 
pline at  the  Military  Academy  at  once  strengthens  the  body,  stimu- 
lates ambition,  prevents  idleness,  and  compels  the  mind  to  pursue 
the  object*  of  reason,  rather  than  the  charms  of  imagination. 

Having  thus  traced  very  briefly  the  history,  studies,  and  disci- 
pline of  West  Point,  it  is  only  just  to  say  something  upon  tho  fruits 
it  has  prodnccd.  These  arc  divided  naturally  into  two  classes  ; the 
work  of  the  Professors.  and  the  performance  of  Graduates.  The 
former  is  little  noticed  in  the  accounts  of  our  colleges,  except  in  tho 
reputation  of  some  distinguished  men ; but  the  latter,  (the  divines, 
lawyers,  and  statesmen  who  have  graduated,)  make  the  glory  and  the 
ornament  of  the  triennial  catalogue.  Let  us  see  if  something  has 
not  been  produced  by  West  Point,  which,  in  regard  to  the  peculiar 
objects  and  teaching  of  the  Academy,  may  bear  a favorable  com- 
parison with  tho  catalogue  of  any  institution  for  the  last  half  cen- 
tury. We  do  not  mean  in  -rcgnrd  to  the  learned  professions,  for  if 
West  Point  had  excelled  in  these  departments  it  would  have  ut- 
terly failed  in  those  for  which  it  was  made.  But,  we  mean  in  the 
great  field  of  science  and  of  usefulness.  First,  let  us  look  at  some 
of  the  fruits  produced  by  its  professors,  especially  in  the  production 
of  text-books.  In  the  history  of  instruction  at  West  Point,  we  have 
stated  the  total  absence  in  the  beginning,  of  text-books  on  some 
subjects,  and  the  unfitness  of  those  on  others,  even  the  common 
studies  of  Mathematics.  The  first  text-book  on  Descriptive  Geome- 
try, published  in  A'merica,  and  we  believe,  the  English  language, 
was  prepared  by  Professor  Crozet  ; but,  as  ho  then  understood  our 
language  imperfectly,  and  had  little  taste  for  authorship,  it  was 
soon  supplanted,  by  a complete  treatise  prepared  by  Professor 
Davies.  On  that  subject,  as  on  the  subject  of  Engineering,  there 
was  no  systematic  treatise ; and  for  a time,  West  Point  got  along 
by  oral  teaching,  and  such  collateral  aid  as  could  be  had.  The  utter 
deficiency  of  suitable  books  may  be  known  by  the  fact,  that  the  first 
really  tolerablo  text-books  on  mathematics  were  translations  of  La 
Groix,  Bourdon,  Biot,  Ac.,  French  authors.  The  French  methods 
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of  writing  and  teaching  science  arc,  on  most  topics,  the  best.  Their 
style  is  clear  and  analytical.  The  English  treatises  are  clumsy,  being 
what  is  called  in  literature,  elliptical,  having  vacancies  in  the  rea- 
soning, to  be  supplied  by  the  student.  The  next  great  and  perma- 
nent improvement  in  boohs,  were  the  mathematical  works  of  Pro- 
fessor Davies,  a graduate  of  1815,  when  the  Academy  was  yet  in 
a chrysalis  state ; he  was  several  years  a teacher  before  he  conceived 
the  idea  bf  supplying  a new  scries  of  mathematical  text-books. 
His  first  plan  was  to  adopt  the  best  French  works  as  a basis,  and 
modify  them,  so  as  to  be  adapted  to  the  American  course  of  instruc- 
tion. In  this  manner  were  prepared  “ Davies’  Legendre,'.’  (Geome- 
try.) and  subsequently  “ Davies’  Bourdon,”  (Algebra.)  Other  trea- 
tises were  prepared  on  his  own  plan,  and  thus,  for  many  years.  Pro- 
fessor Davies  pursued  the  quiet  and  laborious  task  (independent  of 
other  avocations,)  of  preparing  an  entire  course  of  mathematical 
text-books.  In  time  he  modified  these  again,  so  as  to  fit  them  for 
the  best  colleges,  and  the  higher  schools.  From  the  smallest  mcn- 
tul  arithmetic,  to  the  profoundcst  treatise  on  the  Calculus,  he  has 
produced  clear  and  admirable  text-books  on  every  topic  of  mathe- 
matical studies.  Many  other  good  books  have  been  prepared  by 
professors  in  colleges,  but  there  is  no  part  of  the  United  States  in 
which  some  one  of  Davies’  works  is  not  taught  in  schools  and  col- 
leges. Gradually,  the  civil  institutions  have  been,  in  some  degree, 
brought  up  to  the  standard  of  West  Point,  in  mathematical  studies. 

In  more  recent  years,  Professor  Bartlett  has  published  his  trea- 
tise on  Optics;  Professor  Church,  on  the  .Calculi's,  and  Professor 
Mahan,  on  Field  Fortification,  and  a treatise  on  Civil  Engineering. 
Various  other  works  on  military  subjects  have  been  contributed  to 
the  stock  of  knowledge,  by  graduates  of  the  Academy.* 

Thus  have  the  graduates  of  West  Point,  by  disseminating  in  text- 
books, and  teaching  the  higher  knowledge,  and  better  methods  pur- 
sued there,  in  fact,  anil  beyond' dispute,  elevated  the  entire  standard 
of  education  in  this  country.  Contrast,  for  example,. the  text-books 
of  Day,  Hutton,  Enfield,  Gregory,  &c.,  which  were  the  only  ones  to 
be  had  on  mathematical  science  in  1818,  with  those  now  in  nse  at 
West  Point,  New  Haven,  or  Princeton.  Contrast  the  methods  of 

* The  authorship  of  West  Point  ha«  been  quite  extensive ; too  much  so  to  enumerate  here. 
Among  the  works  of  iiK  prvliintre,  we  may  mention  the  “Political  Manual."  “American 
Education.”  anti  Statistical  Reports  by  Edward  D.  Mansfield,  the  u Review  of  Edwards  on 
the  Will,”  by  A.  T.  Bledsoe,  and  the  Military  Tactic's  of  Generals  McClellan,  and  Halleck. 
The  Educational  Works  of  Mr.  Mansfield  have  been  before  the  public  for  many  years,  and 
studied  in  all  parte  of  the  United  States.  In  this  class  also  may  be  mentioned  tha  editorial 
labors  of  some  twenty  of  the  graduates,  some  of  whom  have  had  no  smalt  inilueuce  0:1  pub 
lie  affairs. 
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study  before  the  blackboard,  the  art  of  drawing,  tbe  system  of 
rigid  demonstration,  and  of  exact  scales  of  merit  were  introduced, 
with  those  now  in  use  in  the  higher  schools  of  science,  and  we  shall 
be  satisfied  that  West  Point  has  done  a great  and  most  useful  work 
in  elevating  the  standard  of  education.  This  is  one  fruit  of  its  pro- 
duction, which  has  been  altogether  too  lightly  estimated.  If  it 
be  of  importance  to  increase  the  number  of  blades  of  grass,  it  is  of 
much  more  importance  to  increase  the  number  of  minds  fitted  to 
enjoy  the  works  of  God,  and  use  beneficially  the  gifts  with  which 
he  has  intrusted  them. 

A more  obvious  and  commonly  remarked  fruit  of  West  Point,  is 
the  men,  laboring  in  their  vocations,  which  it  has  produced.  It  is 
impossible  here,  (though  it  would  be  a labor  of  love,)  to  note  the 
individual  examples  of  merit  and  usefulness,  among  those  whom 
West  Point  has  sent  into  the  service  of  their  country.  We  are 
here  limited  rather  to  a statement  of  general  results.  It  may  be 
done  briefly;  and  since  we  have  seen  no  Register  later  than  1850, 
we  must  deal  in  round  numbers.  These,  however,  will  approximate 


the  precise  facts.  They  are  there  statistically : — 

Whole  number  of  Graduates,  (about)  . 2,000. 

Killed  in  battle,  ...  80. 

Died  in  sendee,  ....  300. 

In  military  service  of  the  United  States  now,  800. 
Have  been  in  political  service  (ministers,  gov-  ) 
ernors,)  mayors,  and  members  of  congress,  Y 80. 
and  of  legislature,  . . . ’ 

Other  civil  and  state  offices,  . . 100. 

Lawyers,  . . . . . 110. 

Clergymen,  (including  two  bishops,)  . 16. 

Physicians,  . . . . 110. 

President  of  colleges,  professors  and  teachers,  100. 
Authors,  editors,  and  artists,  . . 25. 

Civil  engineers,  and  officers  of  R.  R.  and  canals,  1 80. 
Merchants,  financiers,  farmers,  and  manufac- 
turers, .....  140. 

Officers  of  militia,  and  volunteers,  (not  of  the 

army,)  .....  110. 


Numbers  have  resigned,  and  died  young,  not  above  enumerated, 
and  numbers  of  these  also  have  died  in  the  civil  service.  We  have 
made  this  classification  to  show  how  largely  West  Point  has  con- 
tributed to  education,  civil  engineering,  and  the  professions.  These 
were  not  the  direct  objects  of  the  Academy ; but,  when  long  years 
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of  peace  presented  no  duties  but  that  of  the  garrison,  and  no  glory  to 
the  profession  of  arms,  it  was  natural  and  proper  for  active  and.ambi- 
tious  young  men  to  seek  honor  and  usefulness  in  other  pursuits.  Nor 
did  the  government  discourage  this,  for  it  foresaw  what  has  hap- 
pened, that  these  young  men,  so  highly  educated  in  science,  would 
diffuse  this  knowledge  throughout  the  country ; elevate  the  standard 
of  education,  and  be  ready  when  tk,eir  country  needed  their  ser- 
vices. This  has  happened.  A better  knowledge  of  the  exact  sci- 
ences has  been  carried  into  the  colleges ; the  railroads  and  canals 
have  been  built  by  engineers  ready  furnished  by  the  government ; 
and  now  when  half  a million  of  men  have  been  suddenly  called  to 
war,  they  have  been  largely  officered  by  the  graduates  of  West 
Point.  Here  wo  may  briefly  allude  to  the  most  grave  fact  which 
has  been  urged  against  the  Military  Academy.  The  best  officers 
of  the  rebel  army  were  educated  there.  Why  is  this?  Is  there  a 
want  of  sound  morals  ? or,  is  loyalty  no  virtue  there  ? Neither. 
A part,  and  a part  only*  of  the  graduates  born  and  grown  up  in  the 
south,  have  gone  with  their  friends,  families,  and  connections,  into 
the  rebel  sendee.  This  was  ou,account  of  social  ties,  and  had  no 
more  to  do  with  West  Point,  than  had  other  rebels  from  Uanard,  or 
Yale,  with  those  institutions.  The  noticeable  fact  is  that  they  were 
educated  at  the  government  expense,  and  therefore  under  peculiar 
obligations  to  the  country.  But  we  find  a parallel  in  the  numerous 
officers  of  the  state,  as  well  as  of  the  army  and  navy,  who  had  been 
honored  and  rewarded  at  the  public  expense,  but  who  thought  it  no 
shame  to  betray  their  country,  and  conspire  against  its  life.  We  in 
vain  attempt  to  account  for  such  crimes,  except  upon  the  principle 
of  common  depravity,  of  which  history  has  furnished  similar  exam- 
ples in  all  ages  of  the  world. 

We  have  come  to  the  end  of  the  work  we  proposed.  The  rise, 
progress,  and  fruits  of  the  Military  Academy,  we  base  briefly,  and, 
wo  trust,  justly  delineated.  Certainly,  we  have  no  end  to  sen  e,  no 
prejudice  to  gratify.  We  knew  the  Academy  in  its  early  and  im- 
mature period.  We  have  Been  it  grow  up  to  usefulness  and  honor. 
We  see  its  graduates  taking  their  places  among  those  who  have 
well  served  their  Country , and  well  deserved  its  laurels.  In  this  we 
are  glad.  But  our  memory  is  filled  with,  othor  images.  We 

see  West  Point,  in  the  now  lengthening  shadows  of  time.  Wo 
seem  to  see  those  with  whom  wo  studied  freshly  present,  as  they 

* We  should  not  forget  that  a large  number  of  West  Point  graduates  from  (he  south' 
(Maryland,  Virginia,  Carolina,  and  Tennessee,)  hare  remained  loyal,  in  spite  of  all  the  Influ* 
•aces  of  social  and  political  ties. 
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walk  the  green  plain,  or  sit  before  the  class,  or  strive  to  teach  onr 
dull, and  inattentive  minds.  They  were  men  worth  remembering, 
and  when,  in  after  times,  we  became  their  friends,  rather  than  their 
pupils,  still  more  pleasant  memories  gathered  around  them.  We 
seem  to  see  the  venerable  Ellicott,  like  Goldsmith's  schoolmaster, 
alike  full  of  learning,  and  of  kindly  humor ; the  placid  and  intel- 
lectual expression  of  Mansfield,  whose  abstracted  looks  seemed  to 
be  searching  the  higher  philosophy;  the  courtly  and  dignified 
Thayer,  whose  graceful  manners  and  attractive  conversation  can 
not  be  forgotten  by  any  who  knew  him ; and  the  amiable  Court- 
nay,  who  though  of  later  date,  will  long  be  remembered.  He  left 
the  world  in  doubt,  whether  he  was  the  better  scholar  or  the  better 
man.* 

Of  these,  and  of  those  like  them,  do  we  think,  when  we  think 
of  West  Point  Nor  of  those  alone ; the  place  itself,  where  nature 
delights  in  the  sublime  and  beantiful,  rises  before  us.  No  imagina- 
tion is  necessary  to  clothe  it  with  the  hues  of  poetry ; no  books  to 
recall  the  lost  passages  of  history ; no  labored  eulogy  to  bring  up 
the  memories  of  the  dead.  You  oan  no  more  forget  them,  than  you 
can  the  Pilgrims,  when  standing  by  the  rock  of  Plymouth.  Yon 
gray  and  moss-covered  ruin  was  once  the  fortress  of  the  Revolution. 
Yon  scarcely  perceptible  pile  of  stones  marks  the  spot  where  its 
soldiers  were  hutted  in  the  winter.  Yon  slightly  raised  turf,  be- 
neath the  dark  shades  of  the  cedar,  was  his  grave,  and  Boon,  per- 
haps even  now,  that  slight  memorial  will  be  gone  forever.  Yon 
little  valley  under  the  shadows  of  the  mountain,  recalls  the  illus- 
trious name  of  Washington.  Yon  blue  mountain-top  tells  of  the 
beacon  fires  he  lit.  All  around  are  memories ; all  around  arc  sacred 
spots.  If  the  Greek  remembers  Marathon  ; if  the  Jew  lingers  at 
Jerusalem,  or  the  Christian  pilgrim  grows  warm  at  Bethlehem, 
so  should  the  American  remember  West  Point;  linger  round  the 
ruins  of  Fort  Put,  and  gaze  with  delight  on  the  blue  summit  of  Bea- 
con Hill. 


• Mr.  Court  nay  was  afterwards  Professor  of  Philosophy  and  Mechanics  in  the  University 
sf  Virginia.  There  he  died,  lamented  by  all  who  knew  him. 
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DEVELOPMENT  OP  INSTRCCHOX  AT  WEST  POINT. 

1.  Down  to  1802,  the  instruction  of  the  Cadets  attached  to  the 
Corps  of  Artillerists  and  Engineers  stationed  at  West  Point,  accord- 
ing to  Act  of  Congress  (May  7 th,  which  was  all  that  repeated 
recommendations  of  Washington  and  other  experienced  officer;- 
could  obtain),  was  confined  to  military  drill  and  practical  exercise.- 
in  common  with  other  members  of  the  Corps ; but  as  that  Corps 
was  made  up  of  the  scientific  officers  of  the  army,  and  as  military 
works  were  in  construction  under  their  plans  and  superintendence, 
these  exercises  were  of  great  practical  value,  and  the  appointment 
of  these  Cadets  in  1794,  and  their  gathering  at  West  Point,  may 
be  regarded  as  the  nucleus  of  the  Military  Academy. 

2.  The  Military  Academy,  established  with  that  name,  by  Act  of 
March  16,  1802,  in  pursuance  of  a Bill  reported  in  1800,  by  the 
Committee  of  Defense  in  the  House  of  Representatives,  of  which 
Harrison  Gray  Otis  was  chairman,  and  to  which  an  elaborate  report 
of  the  Secretary  of  War  (James  McHenry,  of  Marylaud),  hail  been 
referred — consisted  of  the  Corps  of  Engineers,  which  by  the  Act 
was  organized  distinct  from  that  of  Artillery,  and  could  not  exceed 
in  officers  and  cadets,  twenty  members.  The  Corps  was  stationed 
at  West  Point,  and  its  officers  and  cadets  were  subject  to  duty  in 
such  places  as  the  President  should  direct.  The  principal  engineer 
was  made  superintendent,  and  down  to  1 808  he  was  instructor  in 
fortifications,  field-works,  and  the  use  of  instruments.  Two  officers 
of  the  rank  of  captain,  appointed  without  previous  military  experi- 
ence, but  with  special  reference  to  their  knowledge  of  mathematics, 
gave  instruction  in  that  branch,  “one  in  the  line  of  geometrical,  and 
the  other  of  algebraic  demonstration.” 

In  1803,  two  tcacherships — one  of  the  French  language  and  the 
other  of  Drawing,  was  attached  to  the  Corps  of  Engineers,  and  in 
1804,  F.  De  Masson  was  appointed  to  discharge  the  duties  of  both. 

In  1808,  the  basis  of  the  Military  Academy,  so  far  as  related  to 
the  number  of  Cadets,  was  enlarged  by  the  addition  of  two  for 
each  new  company  of  Infantry,  Riflemen,  and  Artillery,  added  to 
the  military  force;  and  the  number  in  the  Act  of  1812,  is  limited 
to  250,  which  with  the  ten  originally  attached  to  the  Corps  of  En- 
gineers, fixed  the  strength  of  the  Cadets  at  260. 

By  the  Act  of  April  29,  1812,  the  Corps  of  Engineers  was 
enlarged,  and  was  again  constituted  the  Military  Academy,  and  in 
addition  to  the  teacher  of  the  French  language,  and  Drawing,  pro- 
vided in  Act  of  Feb.  28,  1803,  one  Professor  of  Natural  and  Exper- 
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imcntal  Philosophy;  one  Professor  of  Mathematics;  one  Professor 
of  Engineering  in  ail  its  branches ; and  for  each  an  Assistant  Pro- 
fessor taken  from  the  most  prominent  characters  of  the  officers  or 
cadets,  are  provided  for ; and  for  the  purposes  of  military  instruc- 
tion, it  is  ordered  that  the  students  shall  he  arranged  into  compa- 
nies and  officered  from  their  own  members,  to  be  tanght  all  the 
duties  of  a private,  non-commissioned  officer,  and  officer;  and  for 
instruction  in  all  matters  incident  to  a regular  camp,  shall  go  into 
camp  for  at  least  three  months  of  each  year,  and  erecting  buildings 
and  providing  apparatus,  library,  and  all  necessary  implements,  the 
snm  of  $25,000  is  appropriated.  By  this  act  the  minimum  of  age 
is  fixed  at  14,  and  the  Jiterary  qualifications  of . candidates  on  enter- 
ing are  to  be  well  versed  in  reading,  writing,  and  arithmetic. 


Digitized  by  Google 


MILITARY  ACADEMY  AT  WEST  POINT. 


753 


ni.  CONDITION  IN  1871. 

L GOVERNMENT  AND  ORGANIZATION.* 

A military  officer,  not  usually  below  tbe  rank  of  colonel,  is  ap- 
pointed by  the  President  of  the  United  States  as  superintendent  of 
the  Academy,  who  has  supreme  local  control  over  both  the  studies 
and  discipline  of  the  institution,  lie  renders  all  prescribed  returns, 
and  addresses  his  communications  to  the  inspector. 

The  inspector  of  the  Academy  is  an  officer  of  rank  in  the  army 
named  by  the  Secretary  of  War,  who  has  his  residence  at  Wash- 
ington, and  through  whom  all  general  orders  relating  to  the  Acad- 
emy are  transmitted  to  the  superintendent  at  West  Point.  He 
makes  an  inspection  of  the  Academy  at  least  once  in  each  year.f 

The  general  staff  of  the  Academy  consists  of  an  adjutant,  a quar- 
termaster, a treasurer,  one  surgeon,  and  two  assistant  surgeons. 

Although  the  system  of  the  Academy  as  regards  the  training  of 
the  cadets  both  in  and  out  of  study  is  peculiarly  and  rigidly  milita- 
ry, the  staff  of  instruction  is  separate  from  the  staff  of  discipline. 

Military  Staff. 

The  cadets  are  organized  into  a battalion  of  four  companies. 

The  commandant  of  cadets,  usually  not  under  the  rank  of  lieuten- 
ant-colonel in  the  army,  exercises  the  immediate  command  of  the 
battalion.  Ho  is  also,  ex  officio,  principal  instructor  in  infantry,  ar- 
tillery, and  cavalry  tactics  (signifying  drill). 

Under  the  commandant  arc  six  assistant  instructors  of  tactics, 
viz. — one  for  artillery ; two  for  infantry ; one  for  cavalry ; one  for 
artillery  and  infantry ; one  for  infantry  and  cavalry.  The  four  senior 
of  these  officers  command  the  four  cadet  companies  respectively; 
the  two  junior  officers  being  always  available  to  perform  the  routine 
duties  of  the  others  in  case  of  absence.  The  assistant  instructors 
must  be  officers  of  the  army. 

The  battalion  is  provided  with  a full  complement  of  cadet  officers, 
and  non-commissioned  officers,  who  are  appointed  by  the  superin- 
tendent from  a list  submitted  by  the  commandant  of  cadets. 

To  each  company  are  appointed 

1 Captain,  3 Second  Sergeants, 

3 Lieutenants,  4 Corporals. 

1 First  Sergeant, 


• From  Instruction*  for  government  of  the  U.  8.  Military  Academy.  Report  of  Board  of  Vii- 
itor*  for  1871,  and  an  account  by  Col.  McDottgall  in  Report  of  English  Military  Commission. 

♦ The  duties  of  Inspector  are  now  (1871)  discharged  directly  by  the  Secretary. 

48 
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The  battalion  staff  consists  of 

1 Adjutant,  1 Sergeant  Major, 

1 Quartermaster,  1 Quartermaster  Sergeant, 

The  cadet  companies  are  composed  indiscriminately  of  the  four 
classes  into  which  the  students  arc  divided  according  to  their  re- 
spective years  of  residence,  the  period  of  residence  being  four 
years  for  all. 

The  cadet  officers  are  taken  from  the  first,  or  senior  class ; the 
sergeants  from  the  second  class ; the  corporals  from  the  third  class. 
The  selection  is  not  made  with  special  reference  to  proficiency  in 
study.  Ttiose  are  selected  who  have  manifested  the  greatest  mili- 
tary aptitude  and  respect  for  discipline  in  their  own  conduct ; al- 
though cccteris  paribus  superior  standing  in  study  would  be  decisive. 

Staff  of  Instruction 

The  general  superintendence  of  the  studies  is  exercised  by  the 
superintendent,  acting  with  the  Academic  Board.  The  immediate 
staff  of  instruction  is  as  follows : 


One  professor, J 

Ouo  assistant  professor, j 

Two  acting  assistant  professors, ] 

[ Military  and  civil 
’ engineering. 

One  professor, ) 

One  assistant  professor, j 

Two  acting  assistant  professors, ) 

[ Natural  and  experi- 
mental philosophy. 

One  professor, ] 

One  assistant  professor, 

Fire  acting  assistant  professors, ] 

- Mathematics. 
1 

Ouo  professor, j 

One  assistant  professor, 

One  acting  assistant  professor, ] 

1 Drawing. 

Ouo  professor, J 

Ono  assistant  professor, 

Throe  acting  assistant  professors, ] 

\ 

• French. 

1 

Ono  professor, j 

One  assistant  professor, 

One  acting  assistant  professor, 

| Spanish. 

One  professor, ' 

One  assistant  professor, ( 

Ono  acting  assistant  professor, 

| Ethics  and  Law. 

One  professor, j 

Chemistry,  mineral- 
L ogy,  and  geology. 

Ono  assistant  professor, 

Two  acting  assistant  professors, 

[ Ordnance  and  gun- 
| nery. 

One  a&sistant  instructor, 1 

f Practical  military 
[ engineering. 

| Military  signals  and 
[ telegraphing. 

Ono  assistant  instructor, " 

. 

One  sword  master. 

Digitized  by  Google 


MILITARY  ACADEMY  AT  WEST  POINT. 


1 55 


The  Academic  Board  consists  of  the  Superintendent,  the  Com- 
mandant of  Cadets,  the  Professors  of  the  Academy,  and  the  Instruc- 
tors of  Practical  Military  Engineering,  and  of  Ordnance  and  Gunnery. 

All  the  professors  and  instructors,  with  their  assistants  and  act- 
ing assistants,  have  been  educated  at  West  Point,  witli  exception  of 
the  chaplain,  the  professors  of  French  and  Spanish,  and  the  sword 
master.  All  are  regularly  enrolled  in  the  military  service  of  the 
United  States,  and  subject  to  military  discipline. 

Professors  and  Assistants. 

Tho  professor  or  chief  instructor  in  each  branch  is  responsible 
for  the  efficiency  and  uniformity  of  the  system  of  instruction  in  his 
owu  department.  To  this  cud  he  has  no  special  class  or  section 
assigned  to  him  for  tuition.  Ilis  time  is  devoted  to  general  super- 
intendence, and  is  chiefly  spent  in  visiting  the  halls  of  study  of  his 
assistants.  He  does,  however,  take  the  instruction  of  the  different 
sections,  each  in  their  turn,  as  he  secs  fit,  and  occasionally  assem- 
bles all  the  sections  of  his  department  for  lecture. 

The  assistant  and  acting  assistant  professors  or  instructors  are 
always  appointed  from  among  officers  on  the  full  pay  of  their  regi- 
ments who  have  graduated  at  the  Academy,  on  the  recommendation 
of  the  professor  or  chief  instructor  of  the  branch  in  which  there  is 
a vacancy  to  be  filled.  These  assistants  are  carefully  selected 
through  means  of  the  data  of  their  proficiency,  temper,  and  general 
character,  afforded  by  their  record  of  four  years’  residence  as  cadets. 
They  are,  thus,  all  of  them  previously  well  known  to  the  professors 
to  whom  they  are  to  act  as  assistants,  and  to  whom  they  are  natu- 
rally inclined  to  defer  from  old  associations. 

The  term  of  duty  at  the  Academy  of  the  assistant  and  acting 
assistant  professors  and  instructors  is  fixed  at  four  years,  at  the  end 
of  which  period  they  return  to  regimental  service.  Duty  at  the 
Academy  is  obligatory  on  every  officer  who  may  be  selected  for  it, 
and  is  eonsidered  as  part  of  the  general  service  which  every  officer 
who  has  graduated  at  West  Point,  owes  to  the  country ; practically 
those  only  are  selected  to  whom  the  duty  is  not  disagreeable. 

Admission 

Each  congressional  or  territorial  district  of  the  United  States 
(i.  e.  each  district  entitled  to  return  a member  to  Congress),  is  by 
law  entitled  to  have  one  cadet  receiving  education  at  the  Academy. 

The  nominations  are  made  in  each  year  by  the  Secretary  of 
War,  on  the  recommendation  of  the  representatives  in  Congress 
of  the  several  districts  then  unrepresented  at  the  Academy,  or  whoso 
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representatives  are  about  to  quit  the  Academy.  In  addition  to 
these,  the  President  of  the  United  States  may  nominate  ten  cadets 
in  each  year,  to  be  selected  according  to  his  own  will  and  pleasure, 
from  the  community  at  large. 

The  number  of  vacancies  at  West  Point  in  any  one  year  varies  ac- 
cording to  the  number  of  cadets  who  happen  to  complete  their  period 
of  residence,  and  of  those,  who,  not  having  completed  their  term, 
are  yet  discharged  as  deficient  in  studies  or  discipline,  as  hereafter 
explained.  The  number  of  yearly  admissions  varies  from  50  to  70. 

The  date  of  admission  iu  each  year  is  the  1st  of  July,  and  the 
candidate  for  admission  is  required  to  report  in  person  to  the  super- 
intendent before  the  51st  of  May,  with  a view  to  his  qualifications 
being  tested.  But  if  sickness  or  any  other  unavoidable  cause 
should  interfere,  he  may  present  himself  on  the  28th  of  August. 
Except  at  the  two  periods  above  named,  no  admissions  can  take  place. 

Candidates  must  be  over  17  and  under  22  years  of  ago,  except  in 
the  case  of  any  candidate  who  may  have  served  faithfully  as  an 
officer  or  enlisted  man  in  the  army  of  the  United  States,  cither  as  a 
volunteer  or  in  the  regular  service  during  the  late  civil  war,  who 
may  be  admitted  up  to  24  yenrs  of  age. 

Candidates  must  be  at  least  five  feet  in  height ; free  from  any 
deformity,  disease,  or  infirmity  which  would  render  them  unfit  for 
military  service ; nnd  from  any  disorders  of  an  infectious  or  immoral 
nature.  They  must  be  able  to  read  and  write  well,  and  be  thorough- 
ly versed  in  the  first  four  rules  of  arithmetic,  in  reduction,  in  simple 
and  compound  proportion,  and  in  vulgar  ami  decimal  fractions. 

Although  the  examination  for  entrance  is  not  difficult,  the  pre- 
scribed tests,  both  medical  and  intellectual,  are  rigidly  applied,  and 
many  candidates  are  rejected. 

The  examination  for  entrance  is  not  competitive,  but  simply  a 
qualifying  examination.  Tho  competitive  system  commences  after 
a cadet  is  once  admitted  ; it  enters  into  every  branch  of  instruction, 
nnd  continues  in  full  force  to  the  end  of  his  residence. 

Subjects  and  Course  of  Study. 

The  length  of  the  course  of  study,  for  all  who  may  succeed  in 
graduating,  is  four  years;  its  nature,  after  the  first  year,  is  princi- 
pally professional,  and  the  course  of  study  is  identical  for  all  the 
students.  .The  subjects  arc  not  all  studied  simultaneously,  separate 
periods  of  the  course  being  devoted  to  certain  subjects,  as  shown 
by  the  time  tables  annexed. 

The  relative  importance  of  the  different  subjects  is  indicated  by 
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the  maximum  marks  of  merit  assigned  to  them  respectively,  at  the 
summing  up  of  the  results  of  each  student’s  attendance  at  the  end 
of  his  fourth  year,  according  to  the  following  scale : — 


Subject ?. 

Maximum. 

Period  of  Attendance. 

Mathematics. 

300 

2 years 

Natural  and  experimental  philosophy,. . , 

300 

1 year. 

Military  and  civil  engineering, 

300 

1 “ 

Chemical  physics  aud  chemistry, 

150 

1 44 

Ethics  and  law, 

150 

1 “ 

French, 

100 

2 years. 

Dratviug, 

100 

2 

75 

1 year. 

Mineralogy  and  geology, 

75 

1 ' 44 

Ordnance  and  gunnery, 

75 

i u 

Infantry  tactics  (theory), 

50 

1 “ 

Artillery  “ “ 

50 

i 

Cavalry  u **  

50 

1 “ 

Discipline, 

300 

General  merit, 

. 2,075 

Practical  instruction  in  surveying;  in  fortification;  in  ordnance 
and  gunnery,  including  the  loading,  pointing,  and  firing  heavy  guns; 
in  drill,  or,  as  it  is  termed,  the  tactics  of  the  three  arms ; in  interior 
economy  and  regimental  duty;  forms  an  important  part  of  the 
training  of  the  cadet  at  different  periods  during  his  residence.  In 
addition,  the  mouths  of  July  and  August  in  each  year  are  entirely 
devoted  to  practical  instruction,  the  battalion  being  then  placed 
under  canvas  and  relieved  from  all  study. 

During  his  first  year  a cadet  receives  instruction  in  fencing  three 
hours  in  each  week,  from  loth  October  to  1st  April. 

During  his  second  year  lie  receives  instruction  in  riding  three 
hours  in  each  week,  from  1st  November  to  15tli  March. 

Throughout  the  whole  of  his  third  aendemie  year,  from  1st  Octo- 
ber to  1st  July,  he  receives  instruction  in  riding,  excepting  between 
the  1st  February  and  15th  April. 

Throughout  the  whole  of  his  fourth  academic  year  he  receives 
instruction  in  riding,  three  days  in  each  week. 

Swimming  is  not  taught  at  the  Academy.  There  is  a good  gym- 
nasium for  the  use  of  the  cadets  in  recreation  hours,  but  the  prac- 
tice of  gymnastics  is  purely  voluntary. 

Clatsification  for  hutrudibn. 

The  cadets  are  ranged  in  four  distinct  classes,  corresponding  with 
the  four  years  of  residence.  Cadets  of  the  first  year  constitute  the 
fourth  class;  those  of  the  second  year,  the  third  class;  and  so  on. 
Cadets  are  promoted  from  one  class  to  another  at  the  end  of  the 
academic  year,  30th  June  ; provided  only  that  they  shall  have 


Digitized  by  Google 


Y58  military  academy  at  west  point. 

passed  satisfactorily  before  the  Academic  Board  in  the  examinations 
which  arc  always  held  during  Jnne,  failing  in  w hich,  they  are  either 
kept  back  in  their  then  class  for  another  year,  or,  in  the  case  of 
decided  deficiency,-  discharged  from  the  Academy. 

Each  class  is  divided  into  sections  convenient  for  instruction  in 
the  different  branches  of  study.  The  method  of  division  will  bo 
best  explained  by  taking  the  fourth  or  lowest  class  as  an  example. 

The  members  of  the  fourth  class  are,  on  their  admission  to  the 
Academy,  arranged  in  alphabetical  ordor,  and  are  then  formed  into 
sections,  averaging  about  12  cadets  for  each  branch  of  study.  After 
the  lapse  of  a month,  transfers  are  mndc  at  the  close  of  each  week 
from  one  section  to  another,  according  to  the  results  of  the  past 
week's  attendance  in  study,  and  so  continue  until  those  most  ad- 
vanced are  found  in  the  first  section  ; the  next  in  order,  in  the  second 
section ; and  so  on. 

During  the  first  six  months  of  residence,  cadets  are  on  probation, 
and  only  receive  their  warrant  as  cadets,  provided  they  shall  have 
passed  satisfactorily  at  the  January  examinations  held  before  the 
Academic  Board,  and  that  their  conduct  shall  have  been  satisfactory. 

Before  receiving  his  warrant,  each  cadet  is  required  to  sign  an 
engagement  of  service  in  the  United  States  army  for  eight  years, 
and  to  take  an  oath  of  allegiance  to  the  National  Government  and 
Constitution. 

The  hours  allotted  to  study  are  divided  nearly  equally  between 
attendance  on  the  instructors  in  the  halls  of  study — or  section  rooms, 
as  they  arc  termed — and  independent  study  in  quarters.  The 
attendance  in  the  section  rooms  is  termed  recitation  ; the  independ- 
ent study  in  quarters,  study. 

The  theory  is,  that  during  each  recitation,  every  cadet  of  the  sec- 
tion attending  it,  shall  repeive  a thorough  viva  voce  examination 
illustrated  on  the  blackboard,  and  there  is  not  much  practical  varia- 
tion therefrom.  Where  there  is  any  departure  from  it,  it  arises 
from  the  number  of  cadets  in  a section  being  too  large  to  enable 
them  all  to  be  examined  during  the  same  recitation,  which  lasts  an 
hour  and  a half,  or  an  ‘hour,  according  to  the  subject.  Recitations 
in  mathematics,  in  natural  and  experimental  philosophy,  and  in  civil 
and  military  engineering,  occupy  one  hour  and  a half ; in  all  the  ' 
other  branches  of  instruction,  only  one  hour.  Thus,  when  it  ap- 
pears in  the  time  table  that  a class  attends  mathematics,  for  exam- 
ple, from  8 to  11,  it  is  to  be  understood  that  the  sections  forming 
one  half  of  the  class  attend  their  respective  teachers  in  the  section 
rooms  during  an  hour  and  a half,  while  the  other  half  of  the  class 
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is  engaged  in  study  in  quarters.  At  the  end  of  the  first  hour  and 
a half  those  sections  which  have  attended  recitation  return  to  their 
quarters  to  study,  while  their  places  are  taken  by  the  remaining 
sections  which  have  been  up  to  that  time  engaged  in  study  in  quar- 
ters. 

Each  teacher,  as  a general  rule,  has  two  sections  specially  assigned 
to  him  for  instruction,  excepting  the  professor  or  head  of  each  de- 
partment who,  as  has  been  already  explained,  devotes  his  time  to 
general  superintendence,  and  takes  the  different  sections  for  his  per- 
sonal instruction  at  such  times  and  in  such  order  as  he  may  judge  best. 

Before  proceeding  to  the  section  rooms  the  different  sections 
parade  in  the  barrack  square  by  sound  of  bugle,  under  the  superin- 
tendence of  the  cadet  officer  of  the  day  ; the  roll  is  then  called  by 
the  senior  cadet,  who  is  termed  the  section  marcher,  who  reports 
absentees  to  the  officer  of  the  day,  ami  marches  his  section  off  to 
the  section  room  by  direction  of  the  latter.  Arrived  in  the  section 
room,  the  section  marcher  causes  the  cadets  to  take  their  seats  in 
the  order  of  their  names  on  the  roll,  and  then  hands  them  over  to 
the  instructor.  When  dismissed  by  the  instructor,  the  section 
marcher  forms  his  section  as  before,  marches  it  back  to  the  barrack 
square,  reports  all  infractions  of  discipline  which  may  have  taken 
place  either  in  study  or  on  the  march  to  the  officer  of  the  day,  and 
then  dismisses  his  section  by  the  latter’s  permission. 

There  is  no  system  of  private  tuition  recognized  at  the  Academy. 
Each  cadet  must  depend  on  his  own  exertions^ided  by  the  expla- 
nations given  by  the  instructors  in  the  section  rooms,  and  by  the 
occasional  assistance  he  may  derive  from  his  more  advanced  com- 
rades. 

The  allotment  of  so  large  a portion  of  time  to  independent  study 
is  a great  departure  from  the  practice  of  military  schools  in  Europe ; 
and  it  is  a remarkable  feature  in  the  West  Point  system  that  no 
continued  supervision  is  exercised  over  the  cadets  when  studying  in 
quarters  beyond  that  which  is  supplied  by  the  discipline  of  the 
cadets  themselves.  The  senior  of  the  two  cadets  inhabiting  each 
room  is  responsible  for  discipline  and  orderly  behavior.  The  offi- 
cer of  the  day  (cadet)  visits  each  room  during  the  hours  of  inde- 
pendent study ; and  the  officer  in  charge,  who  is  detailed  daily  from 
the  assistant  instructors  of  tactics,  also  visits  the  rooms  at  his  dis- 
cretion. 

Routine  of  Daily  Work. 

A fnll-dress  parade  of  the  battalion  takes  place  every  day  at  sun- 
set, after  which  the  cadets  are  marched  to  supper,  the  hour  of  which 
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varies  with  the  season  of  the  year,  but  is  never  earlier  than  5.30 
p.  m.  Half  an  hour  after  supper  the  evening  call  to  quarters  is 
sounded  for  study  in  barracks  until  tattoo  at  9.30.  All  cadets 
excepting  officers,  the  non-commissioncd  officers  of  the  battalion 
staff,  and  the  first  sergeants,  must  be  in  bed  and  their  lights  extin- 
guished at  10  p.  m.,  the  hour  ftjr  the  signal  of  Taps. 

The  arrangement  of  time  on  Sundays  is  as  follows : 

Breakfast  at  7 s.  m. 

Full-dress  parade  and  inspection  at  8. 

Call  to  quarters  for  study  in  barracks  at  9. 

Church  call  at  10.30. 

Recreation  after  church. 

Dinner  at  1 p.  m. 

Recreation. 

Call  to  quarters  for  study,  3 to  5 p.  m. 

After  5 p.  in.  Iho  arrangement  of  time  is  the  same  as  on  a week  day. 

Cadets  may  obtain  leave  from  the  Sunday  afternoon  study  in 
barracks  to  attend  church  a second  time,  should  they  desire  it. 

There  is  no  yearly  vacation.  When  a youth  enters  West  Point, 
he  is  fixed  there,  unless  discharged,  for  fonr  years  without  intermis- 
sion, with  the  exception  of  two  months'  furlough  which  lie  may 
obtain  at  the  end  of  his  second  year  oh  certain  conditions,  and 
which  is  subject  to  a scale  of  diminution  graduated  according  to 
misconduct. 

This  discipline  would  be  intolerably  severe  but  for  the  relaxation 
afforded  by  the  change  from  barracks  and  the  section  room  to 
camp  life.  The  battalion  is  encamped  from  about  20th  June  to 
30th  August,  and  during  that  period  the  time  is  exclusively  devoted 
to  military  exercises,  practical  instruction,  and  amusement. 

Profirknnj  in  Study — Examinations. 

The  system  of  estimating  proficiency  in  the  different  subjects 
studied  is  very  elaborate.  Each  instructor  keeps  daily  notes  of  the 
proficiency  of  the  cadets  forming  the  sections  of  which  he  has  the 
charge ; the  degree  of  excellence  shown  by  a cadet  at  any  recita- 
tion being  recorded  by  marks,  3 being  the  maximum  for  each  les- 
son, which  represents  thorough  proficiency ; 2 • 5 signifies  good  ; 
2 fair  ; 1 • 5 tolerable  ; 1 very  imperfect;  an}'  thing  below  1 is  re- 
corded as  0,  or  complete  failure. 

A weekly  report  showing  the  daily  credit  of  each  cadet  and  the 
aggregate  for  the  week,  is  handed  in  by  each  instructor  to  the  pro- 
fessor or  head  of  his  department  at  the  end  of  the  last  study  on 
Saturday,  nnd  the  professor  personally  delivers  the  weekly  reports 
of  his  department  to  the  superintendent  at  the  office  of  the  latter 
between  the  hours  of  12  and  2 p.  m.  on  the  same  day.  The  pro- 
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fcssor  at  the  same  time  recommends  such  transfers  of  students  from 
section  to  section  as  he  may  think  proper.  The  aggregate  weekly 
credits  of  each  cadet  in  all  die  branches  of  instruction  arc  then 
recorded  in  the  superintendent’s  office. 

From  the  weekly  class  reports,  and  the  monthly  record  of  disci- 
pline, a consolidated  report  of  the  progress  of  the  Academy  is  made 
up  monthly  ami  forwarded  to  the  inspector  of  the  Academy,  who 
transmits  an  abstract  of  the  same  to  the  Darcnt  or  guardian  of  each 
cadet. 

The  weekly  class  reports  form  the  most  important  clement  in  de- 
termining the  relative  standing  of  the  cadets  in  their  class  at  the 
period  of  graduation,  but  a verifying  lest,  or  corrective,  is  supplied 
by  the  examinations  which  take  place  in  January  and  June,  the 
method  of  conducting  which  is  as  follows: 

The  January  examinations  commence  on  the  2d  of  the  month. 
The  examination  of  the  4th  or  lowest  class  is  conducted  by  the 
whole  Academic  Board,  the  constitution  of  which  has  been  already 
detailed.  The  relative  standing  of  the  members  of  the  fourth  class, 
up  to  that  time  arranged  alphabetically,  is  then  determined  by  the 
summing  up  of  the  weekly  class  reports,  verified  or  corrected  by 
the  results  of  the  examination.  A large  proportion  of  the  cadets 
of  the  fourth  class,  usually  from  one-sixth  to  one-eighth  of  the 
whole,  arc  yearly  pronounced  to  be  deficient , and  removed  from  the 
Academy  at  this  their  first  examination,  which  on  account  of  its 
importance  is  required  to  be  conducted  by  "the  whole  Academic 
Board.  The  examinations  of  the  three  other  classes  take  place 
before  committees  of  the  Academic  Board,  the  whole  Board  being 
divided  into  two  committees  for  this  purpose. 

The  June,  or  annual  examinations,  commence  on  the  first  of  the 
month.  The  first  or  graduating  class  alone  is  examined  by  the 
entire  Academic  Board,  and  the  final  relative  standing  of  the  cadets 
determined.  The  remaining  classes  are  examined  before  the  two 
committees  of  the  Academic  Board. 

The  June  examinations  take  place  in  the  presence  of  the  Board 
of  Visitors,  the  members  of  which  are  specially  appointed  in  each 
year  by  the  Fresident  of  the  United  States,  and  whose  duty  it  is  to 
report  to  the  Secretary  of  War,  for  the  information  of  Congress,  on 
the  state  of  discipline,  instruction,  Ac.,  Ac.,  of  the  Academy. 

The  senior  assistant  professor  or  instructor  of  the  branch  under 
examination  is  ex  officio  a member  of  the  Academic  Board  or  of  the 
committee  thereof  which  conducts  such  examination  ; and  the  im- 
mediate instructor  of  the  section  to  be  examined  is  likewise  associ- 
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ated  with  the  Board  or  its  committee  so  far  as  relates  to  the  exam- 
iuatiou  itself  and  the  arrangement  of  the  section  in  order  of  merit. 

Classification  according  to  Marks. 

To  assist  the  Academic  Board  in  determining  the  accurate  classifi- 
cation of  any  section  about  to  be  examined,  the  immediate  instructor 
of  that  section  hands  to  the  Board,  before  the  examination  com- 
mences, a roll  in  the  order  of  merit  in  which  he  considers  tho  mem- 
bers should  stand,  based  on  the  weekly  credits  which  he  had 
himself  assigned. 

At  the  close  of  the  examination  the  same  instructor  hands  to  the 
Board  a second  roll  in  the  order  in  which  he  conceives  the  members 
of  the  section  should  stand,  judging  by  tho  result  of  the  examination. 
The  instructor  then  retires  and  the  Board  proceeds  to  deliberate. 

Each  member  of  the  Board  having  kept  careful  notes  of  the 
examination,  tho  relative  standing  of  the  cadets  of  a section  in 
proficiency  is  determined  by  discussion. 

The  question  next  arises,  who,  if  any,  arc  to  be  pronounced 
deficient  -a  dictum  which  inevitably  entails  discharge  from  the 
Academy,  or  putting.down  to  a lower  class. 

The  different  sections  composing  the  class,  having  been  arranged 
in  one  class  list  in  order  of  merit;  one  of  the  Board,  usually  the 
professor  of  the  department  concerned,  supposing  e.  g.  the  class  to 
consist  of  50  members,  may  move  that  No.  50  be  declared  deficient. 
If  the  motion  is  negatived  on  discussion,  the  salvation  of  No.  50 
proves  also  the  salvation  of  all  standing  above  him.  But  if  the 
motion  be  carried,  Nos.  49,  48,  47,  Ac.,  may  bo  pronounced  deficient 
in  like  manner,  and  so  on,  until  a number  is  reached  which  is  not 
condemned. 

The  examinations  are  entirely  vivd  voce.  Each  cadet  is  subjected 
to  a searching  oral  examination  of  from  seven  to  ten  minutes,  illus- 
trated on  the  blackboard  where  tho  subject  admits  of  it.  The  daily 
record  of  the  proficiency  of  a cadet  in  any  subject  forms,  as  already 
stated,  by  far  the  most  important  element  in  fixing  his  relative 
standing  among  his  classmates : it  is  only  exceptionally  that  the 
public  examinations  alter  materially  the  order  of  merit  which  has 
been  previously  framed  from  the  weekly  class  reports. 

At  the  close  of  each  examination  the  Academic  Board  reports  to 
the  Secretary  of  War  the  names  of  all  cadets  who  arc  pronounced 
deficient  in  studies  or  discipline,  to  be  discharged  from  the  Acade- 
my unless  otherwise  recommended  by  tho  Academic  Board. 

The  rule  of  discharge  for  deficiency,  even  in  one  solitary  subject, 
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is  very  rigidly  enforced ; unless  where  exceptional  circumstances, 
such  as  loss  of  time  on  account  of  illness,  or  haring  been  unavoid- 
ably prevented  from  joining  the  Academy  until  some  time  after  the 
rest  of  his  class,  induce  the  Board  to  recommend  that  the  cadet 
shall  have  another  trial  by  being  put  back  to  the  next  lower  class. 

Some  detail  is  necessary  to  explain  how  the  marks  obtained  by  a 
cadet  at  the  daily  recitations  are  employed  to  determine  the  credit 
he  is  to  receive  in  any  given  branch  of  study  at  the  period  of  his 
graduation. 

Where  a subject  is  studied  for  two  years,  the  maximum  time 
allotted  to  any  branch  of  study,  the  marks  gained  during  the  first 
year  help  only  to  fix  a cadet’s  relative  standing  in  his  class  for  the 
year  next  ensuing.  The  credits  shown  by  the  weekly  class  reports 
of  the  second  year  alone  are  taken  into  account  in  determining  the 
credit  duo  to  a cadet  at  the  end  of  his  residence. 

The  exact  method  of  fixing  the  credits  due  for  any  one  subject  is 
as  follows.  The  professor  makcB  out  a roll  of  the  class  in  the  order 
of  merit  finally  fixed  by  the  Academic  Board  at  the  June  examina- 
tions. The  first  on  the  roll  then  receives  credit  for  the  maximum 
number  of  marks  allotted  to  the  subject ; the  last  on  the  roll 
receives  a credit  of  onc-tliird  of  that  maximum  only.  The  common 
difference  for  all  the  members  of  the  class  between  those  limits  is 
then  calculated,  and  the  remaining  members  receive  credits  varying 
from  the  first  cadet  and  from  each  other  by  the  amount  of  that 
common  difference.  The  figures  thus  determined  represent  the 
credits  assigned  for  any  one  subject  at  the  period  of  graduation, 
and  the  figure  of  general  merit  for  each  cadet  is  made  up  of  the 
aggregate  credits  obtained  by  him  for  all  the  branches  of  study, 
with  one  column  included  for  discipline. 

Proficiency  in  drill  or  riding  does  not  affect  the  figure  of  general 
merit,  except  indirectly.  Inattention  or  carelessness  at  these  exer- 
cises would  be  noted  by  a certain  figure  of  demerit,  and  would 
thereby  diminish,  as  will  be  hereafter  explained,  the  credit  to  be 
allotted  for  discipline  at  the  final  examination. 

Graduation. 

The  qualifications  required  for  obtaining  an  appointment  to  the 
army  are  simply  graduation,  or  in  other  words  that  a cadet  shall 
have  passed  through  the  four  years'  course  at  the  Academy  w ithout 
being  found  deficient  in  any  one  branch  of  study  or  in  discipline. 
The  proportion  of  cadets  who  fail  to  graduate  is  very  considerable — 
nearly  one-half.  The  present  first  class  is  a fair  sample.  It  num- 
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bercd  74  on  entrance,  and  its  members  arc  now  only  39,  and  of 
these  three  had  belonged  to  the  next  higher  class,  and  were  put 
back  for  deficiency.  From  1842  to  1852  the  exact  proportion  who 
succeeded  in  graduating  was  0 • 510.  From  1852  to  1862  the  exact 
proportion  was  0 • 523. 

Although  the  ultimate  consequences  of  idleness  in  being  declared 
deficient  at  the  half-yearly  examinations  are  generally  sufficient  to 
insure  diligence,  an  immediate  penalty  is  attached  to  any  adverse 
report  against  a cadet  for  want  of  attention  to  study,  or  any  mis- 
conduct iu  the  recitation  halls.  The  instructor  of  any  section  notes 
on  his  weekly  class  reports  any  cases  of  decided  idleness  and  all 
infractions  of  discipline,  and  to  each  reported  instance  a double 
penalty  is  attached,  as  to  every  instance  of  misconduct  at  the  Acad- 
emy ; the  one  immediate,  in  punishment  according  to  the  scale  of 
the  offense ; the  other  prospective,  consisting  of  a certain  figure  of 
demerit,  which  will  rise  up  in  judgment  against  the  delinquent  at 
the  end  of  his  residence,  and  diminish  his  credit  for  discipline. 

The  certainty  of  the  penalty  which  attaches  to  idleness,  both  in 
the  immediate  punishment  it  entails,  and  its  more  serious  ultimate 
consequences,  is  found  to  be  sufficient,  as  a general  rule,  to  attain 
the  desired  object ; hence  the  character  of  the  cadets  for  diligence 
is  decidedly  high. 

The  members  of  the  graduating  class  have  their  choice  of  the 
services  to  which  they  shall  be  appointed  according  to  their  stand- 
ing on  the  roll  in  order  of  merit.  The  order  of  precedence  of 
corps  of  the  United  States  army  is:  1,  Engineers;  2,  Ordnance; 
3,  Artillery;  4,  Cavalry  and  Infantry;  and  that  is,  as  a general  rule, 
the  order  of  choice.  The  Secretary  of  War  may  sanction  subse- 
quent transfers  from  one  branch  of  the  service  to  another,  but  such 
transfers  are  very  rare. 

Beyond  the  privilege  of  choice,  the  only  direct  inducement  held 
out  to  distinction  among  his  classmates  to  any  cadet,  is  one  which 
is  purely  honorary.  By  an  order  from  the  Secretary  of  War  so 
early  as  the  year  1818,  the  five  cadets  most  distinguished  in  studies 
and  discipline  in  each  class  at  the  June  examinations,  are  published 
each  year  in  the  United  States  Army  Register  (Army  List).  The 
distinction  is  highly  prized. 

The  advantages  resulting  from  a degree  or  peculiar  distinction  at 
West  Point  after  appointment  to  the  army,  in  respect  to  professional 
advancement  or  the  obtaining  staff  employment,  are  very  small. 
No  special  qualification  is  required  by  law  or  regulation  for  admis- 
sion to  the  staff.  When  a vacancy  occurs  any  one  who  desires  may 
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make  application  for  the  vacant  appointment  to  the  Adjutant  Gen- 
eral of  the  army.  The  decision  rests  with  the  Secretary  of  War  or 
the  President.  The  head  of  the  department  in  which  the  vacancy 
exists  is  the  proper  person  to  insist,  if  he  thinks  proper,  on  the  pos- 
session of  certain  qualifications  by  the  officer  who  is  to  he  employed 
as  his  subordinate.  Even  graduation  at  West  Point  is  not  insisted 
on  as  a necessary  qualification  for  staff  employment. 

Discipline. 

Every  young  gentleman  who  passes  his  probationary  examination 
in  the  January  after  his  admission,  receives  his  warrant  of  cadet,  and 
signs  an  engagement  to  serve  in  the  military  force  of  the  United 
States  during  the  eight  years  next  ensuing.  lie  thus  becomes 
amenable  to  the  articles  of  War  and  to  trial  by  court-martial. 

The  discipline  of  the  Academy  has  no  resemblance  to  that  of  an 
ordinary  civil  college,  hut  is  peculiarly  and  essentially  military'. 
The  cadets  are  required  to  clean  their  own  rooms,  make  their  own 
beds,  and  clean  their  own  arms  and  belts. 

The  staff  for  the  maintenance  of  discipline  is  distinct  from  that 
of  tuition.  The  professorial  staff  simply  report  infractions  of  dis- 
cipline in  study,  but  have  no  power  to  punish.  All  professors  and 
instructors,  however,  ns  well  as  all  military  officers  who  may  be 
stationed  at  West  Point,  are  expected  to  report  to  the  superintend- 
ent any  improper  conduct  on  the  part  of  a cadet  which  may  come 
under  their  observation. 

The  punishments  to  which  a cadet  is  liable  are  comprised  in  the 
three  classes  following,  viz. : — 

1st.  Privation  of  recreation,  <kc. ; extra  duty  (not  guard);  repri- 
mands ; arrests  or  confinement  to  barrack  room  or  tent ; confine- 
ment in  light  prison.  Inflicted  only  by  the  superintendent  or  by 
his  authority. 

2d.  Confinement  in  dark  prison.  Only  by  sentence  of  court-mar- 
tial, and  seldom  or  never  resorted  to. 

3d.  Suspension;  dismissal  with  privilege  of  resigning;  public 
dismissal.  Only  by  sentence  of  a garrison  or  general  court-martial, 
which  must  be  approved  by  the  Secretary  of  War. 

“Breach  of  arrest”  is  treated  as  a military  offense  of  the  worst 
nature,  and  is  classified  with  “mutinous  conduct.” 

All  offenses  are  classified  under  five  heads,  and  are  recorded 
according  to  the  following  scale : 


An  offense  of  the  1st  class  counts 5 demerit. 

“ 2d  " 4 

“ 3d  “ 3 “ 

“ 4th  “ 2 " 

“ 6th  " 1 “ 
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All  offenses  reported  or  to  be  reported  against  cadets,  are  read 
out  at  evening  parade  on  the  day  after  commission,  excepting 
offenses  in  the  section  rooms  reported  by  the  instructors,  which  are 
read  out  on  Monday  evcniLg’s  parade ; so  that  every  cadet  may 
have  the  opportunity  of  presenting  a written  explanation,  or  plea, 
in  extenuation,  of  the  offense  charged  against  him. 

The  commandant  of  cadets  attends  at  his  office,  in  the  square  of 
the  cadet  barracks,  between  the  hours  of  breakfast  and  the  first 
study  every  morning  to  receive  reports  of  offenses. 

Explanations  in  writing,  on  paper  of  prescribed  uniform  size, 
may  be  taken  to  the  commandant  by  any  cadet  charged  with  an 
offense  not  later  than  the  commandant's  second  orderly  hour  after 
publication,  as  a general  rule  from  which  any  departure  requires  to 
be  explained. 

If  the  commandant  considers  the  excuse  satisfactory,  he  erases 
the  offense  and  tears  up  the  excuse,  but  forwards  an  abstract  of  all 
offenses  which  have  not  been  explained  to  his  satisfaction,  with  the 
written  explanations,  for  the  decision  of  the  superintendent. 

The  superintendent  may,  on  further  inquiry,  find  the  explanations 
of  some  of  the  offenses  forwarded  satisfactory,  in  which  case  he 
erases  such  offenses.  To  the  remainder  he  allots  such  immediate 
punishment,  and  such  marks  of  demerit  in  addition,  as  the  cases 
respectively  justify ; or  he  may  consider  the  demerit  marks  suffi- 
cient without  any  immediate  punishment. 

Thus  the  offenses  of  which  a cadet  may  be  guilly  during  his  res- 
idence are  recorded  against  him  by  a very  elaborate  and  just  meth- 
od, and  rise  up  against  him  at  the  period  of  his  graduation.  No 
instance  of  carelessness  or  inattention  to  orders  is  too  trifling  to  be 
taken  notice  of. 

If  any  cadet  has  more  than  100  demerit  recorded  against  him  in 
any  six  successive  months,  he  is  immediately  discharged  from  tho 
Academy  as  deficient  in  discipline. 

But  during  the  first  year’s  residence,  offenses  count  one-third 
less  than  those  committed  during  tho  subsequent  three  years ; a 
cadet  of  the  first  year  would  therefore  only  be  discharged  as  defi- 
cient in  discipline  who  had  obtained  a demerit  of  150  within  any 
period  of  six  successive  months. 

The  marks  of  demerit  of  all  the  fourth  class  cadets  who  have  not 
proved  deficient  in  discipline,  arc  wiped  out  entirely  at  the  end  of 
their  first  year,  and  do  not  therefore  affect  their  relative  standing 
at  the  period  of  graduation.  The  demerit  of  the  first  year  is  only 
taken  into  account,  so  as  to  determine,  in  combination  with  tho 
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credits  received  for  progress  in  study,  the  relative  standing  of  the 
cadets  in  their  class  for  the  year  next  ensuing. 

At  the  final  examination,  the  credit  to  be  allotted  to  any  cadet 
on  the  score  of  discipline  is  made  up  by  moans  of  the  demerit  rolls 
as  follows. 

Each  cadet  receives  a credit  of  16-67  for  every  month  during  his 
residence,  in  which  ho  has  had  no  demerit  recorded  against  him,  to 
be  deducted  from  his  aggregate  marks  of  demerit  at  the  end  of  his 
residence.  The  monthly  credit  is  fixed  at  16-67,  because  that  num- 
ber forms  the  sixth  part  of  the  100  marks  of  demerit,  which  if 
recorded  in  six  months  against  auy  cadet  would  have  occasioned 
his  discharge. 

Notwithstanding  that  the  demerit  marks  of  the  fourth  class  are 
wiped  out  at  the  end  of  the  first  year,  and  do  not  count  ngainst  the 
cadets  at  their  final  examination,  the  credit  of  16-67  is  still  allowed 
to  cadets  for  every  month  of  their  first  year  in  which  no  demerit 
was  recorded  against  them  and  deducted  from  their  aggregate  marks 
of  demerit  at  the  end  of  their  residence. 

The  positive  marks  of  merit  for  discipline  due  to  any  cadet  at 
the  end  of  his  residence  are  thus  determined.  The  cadet  of  the 
graduating  class  having  the  lowest  aggregate  demerit  recorded 
against  him  is  placed  first  in  discipline,  and  is  credited  with  the 
maximum  of  marks  due  to  that  subject,  viz.,  300.  The  whole  class 
is  then  arranged  in  the  same  sense,  the  cadet  having  the  highest 
demerit  being  placed  last,  and  receiving  only  one  third  of  the  max- 
imum, viz.  100.  The  common  difference  between  these  limits  is 
then  calculated  for  each  cadet  of  the  class,  and  applied  as  already 
explained. 

Although  the  nominal  value  placed  on  discipline  is  represented 
by  the  same  number  of  marks  only  as  arc  allotted  to  each  of  the 
more  important  branches  of  study,  in  fixing  the  relative  standing 
of  cadets  at  their  final  examination  ; it  should  be  remembered  that 
no  candidate  can  reach  that  period  at  the  Academy  who  is  not 
fairly  well  conducted.  It  would  be  quite  impossible  for  any  cadet 
to  remain  at  the  Academy  who  had  earned  for  himself  the  sentence 
“ deficient  in  discipline,”  even  though  the  marks  of  demerit  required 
for  that  sentence  might  have  been  earned  by  a succession  of  minor 
infractions  of  discipline.  And  a cadet  who  might  be  guilty  of 
any  serious  willful  offense  would  bo  at  once  removed  from  the 
Academy. 

Owing  to  the  very  limited  time  allowed  for  recreation,  games  are 
almost  unknown  ; and  almost  the  only  athletic  amusement  indulged 
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in  is  boating  on  the  river,  for  which,  however,  Saturday  afternoons 
afford  the  only  available  time. 

No  difficulty  is  found  to  arise  from  the  difference  of  age  among 
the  cadets  in  maintaining  an  uniform  system  of  discipline.  The 
same  rules  are  applied  to  all  during  the  whole  period  of  residence. 

The  cadet  officers  and  non-commissioned  officers  greatly  assist  in 
maintaining  discipline.  A daily  abstract  of  offenses  show  that  out 
of  15  offenses  recorded  therein,  11  were  reported  by  cadet  officers 
or  non-commissioned  officers. 

The  daily  duties  are  assimilated  as  much  as  possible  to  those  of  a 
battalion  in  quarters,  and  are  as  follows : 

The  officer  in  charge , detailed  daily  from  the  assistant  instructors 
of  tactics,  is  responsible  for  the  proper  performance  of  all  the  mili- 
tary duties  of  the  battalion  during  the  day.  II is  tour  of  duty  com- 
mences at  guard  mounting  (7.30  a.  m.  in  barracks,  8 a.  m.  in  camp), 
at  which  time  lie  reports  for  orders  to  the  commandant  at  the  office 
of  the  latter.  He  has  an  office  adjoining  that  of  the  commandant 
where  lie  must  constantly  be  present  from  reveilli  to  taps  (the  sig- 
nal for  putting  out  lights  at  10  p.  m.),  except  when  absent  on  duty 
or  at  meals.  He  is  present  in  the  cadets'  mess  hall  during  all 
meals,  and  superintends  every  parade  and  roll  call.  He  visits  the 
sentries  at  his  discretion.  On  being  relieved,  he  includes  in  the 
usual  morning  report  of  his  company,  all  offenses  which  may  have 
come  to  his  knowledge  as  having  occurred  during  his  tour  of  duty. 

The  officer  of  the  day,  is  detailed  usually  from  the  roster  of  the 
cadet  officers,  although  every  cadet  of  the  highest  class  is  appointed 
at  least  once  to  perform  this  duty.  He  is  present  at  guard  mount- 
ing and  receives  his  guard  in  the  usual  military  manner,  after 
which  ho  reports  for  order  to  the  commandant  and  is  generally 
tinder  the  orders  of  the  officer  in  charge.  His  post  of  duty  is  the 
guard  room,  which  is  in  the  same  building  as,  and  immediately  be- 
neath, the  offices  of  the  commandant  and  the  officer  in  charge. 
He  causes  all  calls  to  be  sounded  at  the  proper  time  ; is  present 
at  all  parades  and  roll  calls;  and  receives  reports  of  all  absentees, 
whom  it  is  his  duty  immediately  thereafter  to  seek  and  to  order 
when  found  to  repair  to  their  respective  duties  unless  properly  ex- 
cused. He  reports  to  the  officer  in  charge  all  absentees  whom  he 
may  not  be  able  to  find,  and  all  cadets  who  fail  to  obey  his  orders. 
He  directs  the  formation  of  all  the  class  sections  before  marching  to 
tho  section  rooms;  receives  reports  of  absentees  from  the  section 
marchers,  and  requires  tho  latter  to  march  off  their  sections  in  a 
proper  military  manner,  nc  is  responsible  for  the  suppression  of 
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all  irregularities  in  quarters  or  their  vicinity  during  his  tour.  lie 
visits  the  quarters  during  the  hours  of  independent  study  and 
receives  reports  of  absentees.  He  visits  all  the  quarters  at  Taps, 
and  reports  absentees  to  the  officers  in  charge.  He  afterwards 
visits  the  room  of  every  cadet  absent  every  15  minutes  until  the 
return  of  the  absentee,  or  until  otherwise  directed  by  the  officer  in 
charge.  On  the  back  of  the  guard  report  which  he  forwards  next 
morning  to  the  commandant,  he  records  all  offenses  which  come 
to  his  knowledge  as  having  occurred  during  his  tour ; and  presents 
with  it  all  permits  and  passes  that  have  come  into  his  hands,  all  of 
which  arc  required  to  be  deposited  with  him.  The  officer  of  the 
day  is  relieved  from  study  during  his  tour  of  duty. 

Daily  Guard. — A cadet  guard,  consisting  of  one  sergeant,  four 
corporals,  and  24  privates,  is  mounted  every  morning  at  7.30.  The 
cadets  of  the  guard  remain  in  the  guardroom  during  the  day,  ex- 
cepting the  hours  of  study. 

Sentries  are  posted  during  the  hours  of  recreation,  the  most  im- 
portant posts  being  the  different  entrance  halls  of  the  cadet  bar- 
racks. Ten  minutes  after  the  call  to  quarters,  during  the  day  on 
Sundays,  and  every  evening,  it  is  the  duty  of  each  such  sentry  to 
visit  all  the  rooms  belonging  to  his  particnlar  entrance  hall.  He 
then  orders  all  cadets  whom  he  may  find  visiting  in  rooms  not  their 
own  to  their  proper  quarters,  and  reports  all  who  fail  to  comply 
promptly  with  his  orders  to  the  sergeant  of  the  guard,  as  well  as 
all  absentees ; and  the  sergeant  of  the  guard  passes  on  all  such 
reports  to  the  officer  of  the  day.  A sentry  similarly  reports  every 
irregularity  that  may  occur  on  his  beat,  and  particularly  the  name 
of  any  cadet  who  may  have  absented  himself  from  the  barracks  for 
more  than  ten  minutes.  A high  sense  of  the  honorable  confidence 
reposed  in  a sentry  seems  to  be  generally  entertained;  and  there  is 
every  reason  to  believe  that  the  cadet  sentries  at  West  Point  per- 
forin their  duties  in  a trustworthy  and  satisfactory  manner. 

The  general  duties  of  the  battalion  are  assimilated  as  much  as 
possible  to  those  of  a battalion  in  quarters.  Tho  daily  detail  of 
duties  is  drawn  up  by  the  cadet  adjutant.  The  cadets  for  guard 
are  detailed  by  the  first  sergeants  of  their  respective  companies  at 
each  evening  parade,  aud  the  daily  routine  is  in  this  respect  as 
nearly  as  possible  the  same  as  that  of  military  life. 

There  is  no  yearly  vacation ; and  the  furlough  which  each  cadet 
may  obtain  at  the  end  of  his  second  year  is  subject  to  the  following 
conditions,  viz. : — 
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1st.  If  he  has  obtained  350  demerit  in  the  two  preceding  years, 
he  is  detained  twelve  days;  if  325,  300,  275,  250,  or  200  demerit 
within  the  same  period,  ho  is  detained  ten  days,  eight  days,  five 
days,  three  days,  or  two  days  respectively. 

2d.  He  is  required  to  sign  a certificate,  declaring  that  he,  has  in 
no  manner  improperly  interfered  with,  or  molested  or  injured  new 
cadets.  The  furlough  of  any  cadet  declining  to  sign  this  certificate 
is  limited  to  one  month,  from  28th  July  to  28th  August.  Although 
there  have  been  instances  of  cadets  declining  to  sign  this  certificate, 
it  is  probable  that,  as  a general  rule,  the  cadet  conscience  places  a 
liberal  interpretation  on  the  words  of  the  formula. 

Leave  of  absence  from  the  Academy  for  one  to  two  days  is  occa- 
sionally granted,  but  only  for  exceptional  reasons. 

Buildings. 

The  cadet  barrack  is  a handsome  stone  building  of  four  stories. 
It  contains  170  rooms,  of  which  136  arc  cadets’ quarters,  14  feet 
by  22  feet,  arranged  in  eight  divisions,  each  division  having  its  own 
entrance,  and  having  no  interior  communication  with  the  other 
divisions.  Not  more  than  two  cadets  are  lodged  in  the  same  room. 
The  two  beds  in  each  room  are  curtained  off  from  the  room,  and 
separated  from  each  other  by  a partition.  There  are  numerous 
bathing  rooms  in  the  basement,  to  which  the  cadets  have  access. 

Each  division  of  quarters  is  under  the  superintendence  of  an 
assistant  instructor  of  tactics,  who  visits  the  rooms  of  his  division 
three  times  in  the  course  of  each  day,  and  occasionally  during  the 
night.  He  makes  a daily  report  in  writing  to  the  commandant  of 
the  condition  of  the  rooms  under  his  charge,  noting  all  delinquen- 
cies that  may  have  come  to  his  knowledge  since  his  last  report. 

A division  of  quarters  is  divided  into  two  subdivisions  of  quarters 
of  two  floors  each,  each  subdivision  being  under  the  charge  of  one 
of  the  cadet  officers,  who  has  his  quarters  therein,  and  who  is 
responsible  for  the  discipline  of  his  subdivison,  and  for  the  proper 
fulfillment  of  all  orders  that  may  be  issued  relative  to  the  police  of 
quarters.  He  visits  all  the  rooms  of  his  subdivision  30  minutes 
after  revcill6,  and  immediately  after  taps  (lights  out),  notes  all 
irregularities,  and  makes  a daily  report  in  writing  to  the  superin- 
tendent of  his  division,  recording  all  delinquencies,  and  certifying 
that  since  the  report  of  the  previous  day  he  has  faithfully'  performed 
all  duties  required  of  him  as  inspector  of  subdivision. 

The  Academy  is  a building  detached,  containing  the  following 
rooms  and  departments,  viz. : — 
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Chemical  department,  comprising  laboratory,  lecture-room,  room 
for  electrical  experiments,  and  a work-room ; fencing  department; 
gymnasium  ; mineralogical  collection;  engineering  department,  com- 
prising drawing  and  model  rooms;  artillery  model  room;  mathe- 
matical model  room  ; draioing  academy  ; trophy  room  ; picture  ami 
statue  galleries;  mineralogical  section  rooms;  and  10  recitation 
rooms  (or  halls  of  study). 

Another  detached  building  contains  the  observatory  ; and  library 
of  20,000  volumes,  to  which  the  cadets  have  access  at  stated  times. 

There  are  nq  rooms  specially  set  apart  for  day  rooms,  reading  or 
recreation  rooms. 

The  mess  hall  is  a detached  building.  The  central  hall  where 
the  cadets  take  all  their  meals  is  96  feet  by  46  feet  and  20  feet 
high.  Quarters  for  the  purveyor  with  kitchen  and  bakery,  and  with 
quarters  for  the  necessary  servants  in  the  basement,  are  attached. 

The  cadets  are  formed  in  the  barrack  square  previous  to  each 
meal,  and  are  marched  to  and  from  the  mess  hall.  The  officer  in 
charge  visits  the  mess  hall  at  all  meal  times.  The  senior  cadet 
officer  present  is  responsible  for  good  order. 

The  Riding  School  is  detached  and  is  admirably  adapted  to  its 
purpose. 

Expenses. 

The  Academy  is  entirely  supported  by  the  State.  The  average 
annual  cost  for  62  years  has  been  6137,316;  and  this  sum  includes 
the  cost  of  all  buildings  and  structures,  of  repairs  and  maintenance. 
The  yearly  appropriations  during  the  last  eight  years  have  varied 
from  6170,000  to  6200,000,  but  docs  not  include  certain  sums  w hich 
arc  paid  out  of  the  regular  appropriation  to  the  War  Department. 

A new  cadet  is  admitted  to  the  Academy  on  the  1st  of  July. 
From  that  date  he  is  credited  with  Government  pay  at  the  rate  of 
630  a month,  which  allowance  is  calculated  as  sufficient  to  pay  for 
the  whole  cost  of  his  equipment  and  maintenance.  As  the  monthly 
pay  is,  however,  small  compared  with  the  first  cost  of  uniforms  and 
outfit,  a new  cadet  usually  deposits  with  the  treasurer  of  the  Acad- 
emy on  entrance  from  660  to  680,  to  be  credited  to  his  account. 
Thenceforth  all  wants  and  necessaries  are  supplied  to  the  cadet  by 
the  Government,  the  prices  being  a trifle  above  cost  and  charged 
against  his  account.  At  the  end  of  his  residence,  a balance  is 
struck,  and  the  sum  standing  to  his  credit,  if  any,  is  paid  over  to  him. 
It  is  possible  by  this  arrangement  for  a very  careful  and  steady  lad  to 
secure  his  education,  his  maintenance  during  four  years,  a position 
in  the  army,  and  6100  in  addition,  at  the  time  of  his  graduation. 
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STAFF  FOR  GOVERNMENT  AND  INSTRUCTION,  JAN.  1,  1872 
8o?KRi!fTRNDBNT. — Col.  Thojsab  H.  Ruoer,  18tb  Infantry. 

Military  Staff. 

Adjutant. — Captain  Robert  H.  Hall,  JOth  Infantry. 

Quarter  matter. — Captain  Tully  MeCrea,  lit  Artillery. 

Treasurer. — lit  Lieut.  James  M.  Marshall,  4th  Artillery. 

Surf  eon,  U S.  A. — Thomas  A.  McParlin,  M.  D. 

Assistant  Surgeon,  U.  S.  A. — Van  Buren  Hubbard,  M.  D. 

Academic  Staff. 

Commandant  of  Cadets  and  Instructor  of  Artillery,  Cavalry  and  Infantry  Tactic.*. — Lieut. 
Col.  Emokt  Urroj*.  1st  Artillery. 

Assistant  Instructor  of  Artillery  Tactic.* — Captain  Alexander  Piper,  3d  Artillery. 
Assistant  Instructor  of  Infantry  Tactic.*.— Captain  Joaeph  8.  Conrad,  2d  Infantry. 
Aseiotant  Instructor  of  Artillery  and  Infantry  Tactics  — Capt  John  Egan,  4tb  Artillery. 
Assistant  Instructor  of  Cavalry  Tactics. — Captain  Alfred  E.  Bate*,  2d  Cavalry. 

Assistant  Instructor  of  Artillery,  Infantry  and  Cavalry  Ta dies. — lit  Lieut.  William  8. 
Starring,  2d  Artillery. 

Assistant  Instructor  of  Infantry  Tactics.— 1*1  Lieut.  John  F.  Stretch,  10th  Infantry. 
Professor  of  Mathematics. — Ai.brkt  E.  Citt'Rcii,  LL.D. 

Assistant  Professor  of  Mathematic*. — 1st  Lieut.  John  P.  Story,  4th  Artillery. 

Acting  Assistant  Professors  of  Mathematics. — lit  Lieut.  William  F.  Reynolds,  jr.,  1st  Ar- 
tillery; 2d  Lieut.  John  E.  Greer,  Ordnance;  2d  Lieut.  Alhert  II  Pay  sou,  Engineers ; 
2d  Lieut.  Frank  Heath,  3d  Artillery  ; 2d  Lieut.  Philip  M.  Price,  jr.,  2d  Artillery. 
Professor  of  Drawing. — Robert  W.  Wait,  N.  A. 

A distant  Professor  of  Drawing. — 1st  Lieut  Edward  H.  Totten,  1st  Artillery. 

Acting  Assistant  Professor  of  Drawing. — 2d  Lieut  Charles  W.  Whipple,  3d  Artillery. 
Professor  of  Chemistry.  Mineralogy,  and  Geology. — Henry  L.  Kendrick,  LL.D. 

Assistant  Professor  of  Chemistry , Mineralogy , and  Otology. — 2d  Lieut.  John  Pitman,  jr. 
Ordnance. 

Acting  Assistant  Prof,  of  Chemistry,  Mineralogy,  and  Geology. — 2d  Lieut.  Samuel  E. 
Tillman,  4th  Artillery. 

Professor  of  the  Spanish  Language. — PATRICK  DE  Jason. 

Assistant  Professor  of  the  Spanish  language. — 1st  Lieut.  James  O’Hara,  3d  Artillery. 
Professor  of  Natural  and  Experimental  Philosophy.— Petrr  8.  Mutiie. 

Assistant  Prof,  of  Natural  and  Experimental  Philosophy. — 1st  Lieut.  James  Mereur, 
Engineers. 

Acting  A*sistant  Professors  of  Natural  and  Experimental  Philosophy. — 2d  Lieut  Edward 
8.  Holden,  4th  Artillery ; Additional  2d  Lieut  Edgar  W.  Boss,  Engineers. 

Professor  of  the  French  Language — Gkoroe  L.  Andrews. 

Assistant  Professor  of  the  French  Furnguage. — 1st  I.ieut.  Geo.  G.  Greewmgh,  4th  Artillery. 
Acting  Assistant  Professor  of  the  French  Language.— 2d  Lieut.  Thomas  H.  Barber,  1st 
Artillery. 

Professor  of  Ethics  and  Law. — John  FoRsyth.  D.D. 

Assistant  Professor  of  Ethics  and  I AW. — Captain  John  8.  Poland,  6th  Infantry. 

T*roftssor  of  Military  and  Civil  Engineering. — Jesus  B.  W ueki.er. 

Assistant  Professor  of  Military  and  Civil  Engineering. — Captain  Jarrett  J.  Lydecker, 
Engineers. 

Acting  Assistant  Professors  of  Military  and  Civil  Engineering. — Captain  Oswald  II. 
Ernst,  Engineers ; 1st  Lieut  John  C.  Mallory,  Engineers. 

Instructor  of  Ordnance  and  Gunnery. — Captain  Tuomas  C.  Bradford,  Ordnance. 

Assistant  Instructor  of  Ordnance  and  Gunnery. — 1st  Lieut  James  W.  Reilly.  Ordnance. 
Instructor  of  Practical  Military  Engineering,  Military  Signaling  and  Telegraphy,  Command- 
ing Company  E,  Engineers. — Captain  Oswai.d  H.  Ernst,  Engineers. 

Assistant  Instructor  of  Military  Signaling  and  Telegraphy,  and  Acting  Signal  Officer.— 
1st  Lieut  Edward  H.  Totten,  1st  Artillery. 

Assistant  Instructor  of  Practical  Military  Engineering,  on  duty  with  Company  E,  Engi- 
neers.— 2d  Lieut.  Frederick  A.  Mahan,  Engineers. 

Sword  Master. — Aulonl  LorenU. 
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COURSE  OF  INSTRUCTION. 

The  studies  pursued,  and  the  instruction  given  at  the  Military  Academy,  are 
comprised  under  the  following  heads,  in  the  Official  Regulations : — 

L Infantry,  Artillery,  and  Cavalry  Tactics,  and  Military  Police 
and  Discipline. — This  course  will  conform  to  the  system  of  Infantry  Tactics 
and  Military  Police  and  Discipline,  established  for  the  government  of  the  Army, 
and  will  comprise  the  schools  of  the  soldier,  company,  and  battalion,  the  evo- 
lutions of  the  line,  the  manual  exercise  and  manoeuvres  of  Light  Infantry  and 
riflemen,  with  the  police  and  discipline  of  camp  and  garrison.  (2.)  Artil- 
lery Tactics  will  comprise  exercise  of  Held,  siege,  and  garrison  artillery ; ma- 
noeuvres of  batteries ; mechanical  manoeuvres  and  target  practice.  (3.)  Cavalry 
tactics  will  comprise  the  schools  of  the  trooper  mounted,  of  the  platoon,  and 
of  tho  squadron ; and  equitation. 

II.  Tns  Use  of  the  Sword,  Ac. — Will  comprise  the  use  of  the  small-sword, 

broadsword,  and  bayonet,  and  snch  military  gymnastics  as  circumstances  may 
permit.  • • 

III.  Mathematics. — This  course  will  comprise: 

(1.)  Algebra. — Fundamental  operations;  involution  and  evolution ; reduction 
and  conversion  of  fractional  and  radical  qualities ; reduction  and  solution  of 
equations,  including  those  of  the  third  degree  ratios  and  proportions ; summa- 
tion of  infinite  series  and  flgurate  numbers ; nature,  construction,  and  use  of 
logarithms. 

(2.)  Geometry. — Geometry  of  right  lines,  planes,  and  volumes  and  spherical 
geometry;  and  the  formation  and  construction  of  determinate  geometrical 
equations. 

(3.)  Trigonometry. — The  solution  of  all  the  cases  in  plane  and  spherical  trigo- 
nometry ; analytical  investigation  of  trigonometrical  formula* ; and  the  con- 
struction of  trigonometrical  tables. 

(4.)  Mensuration  and  Surveying. — Mensuration  of  planes;  surfaces  and  vol- 
umes; principles  and  practice  of  common  land  surveying;  different  methods 
of  plotting  and  calculating  such  surveys ; trigonometrical  surveying;  measure- 
ment of  heights  and  distances:  leveling;  and  use  of  instruments  in  plotting, 
surveying,  Ac. 

(5.)  Descriptive  Geometry. — The  graphic  illustration  and  solution  of  geometri- 
cal problems  in  space;  and  the  particular  application  of  this  method  to  spheri- 
cal projections,  construction  of  maps,  to  shades  and  shadows,  and  perspective, 
and  isometric  projections. 

(6.)  Analytical  Geometry. — Construction  of  algebraic  expressions ; solution 
of  determinate  problems ; determination  and  discussion  of  the  equations  of  the 
right  line,  plane  and  conic  sections;  discussion  of  tho  general  equations  of  the 
second  degree  involving  two  or  three  variables ; determination  of  loci,  Ac. 

Differential  and  Integral  Calculus,  with  its  application  to  maxima  and  mini- 
ma, the  drawing  of  tangents,  rectification  of  curves,  radii  of  curvatures,  quad- 
ratures, cubatures,  Ac. 

TV.  French  Language. — This  course  will  comprise : 

French  Grammar;  reading  and  writing  French;  and  translating  (from  text 
and  orally)  English  into  French  and  French  into  English. 

V.  Spanish  Language. — This  course  will  comprise: 

Spanish  Grammar;'  rending  and  writing  Spanish;  and  translating  (from  text 
and  orally)  English  into  Spanish  and  Spanish  into  English. 

YL  Drawing. — This  course  will  comprise : 

Topography,  with  lead-pencil,  pen  and  ink,  and  colors. 

Figures,  with  pen  and  ink. 

LandscapOt  with  the  lead-pencil. 

Landscape,  with  colors. 

VII.  Chemistry,  Mineralogy,  and  Geology. — This  course  will  comprise : 

Chemical  Physics. — Magnetism  ; static  and  voltaic  electricity ; elcctro-tnag- 
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netted) ; magneto-electricity:  thorrao-electricity ; animal  electricity ; ‘construc- 
tion and  use  of  apparatus  illustrating  the  principles  of  the  foregoing  subjects 
and  their  mutual  relations.  Ileat — its  nature,  sources,  and  effects;  relation 
between  thermal  energy  and  other  forces;  measurement  and  equilibrium  of 
temperatures;  thermal  and  aqueous  phenomena  of  the  atmosphere;  light  as  a 
chemical  agent. 

Chemistry. — Its  general  laws  and  language;  inorganic  and  organic  chemis- 
try theory  of  radicals,  types,  and  substitutions;  animal  chemistry;  animal  nu- 
trition, heat,  and  force;  relation  between  the  mineral,  vegetable,  and  animal 
kingdoms;  applications  of  chemistry  to  agriculture,  fermentation,  Ac. 

Mineralogy. — Crystallography ; structure,  practical  determination  and  uses 
of  minerals;  descriptive  mineralogy. 

Otology. — The  earth’s  features;  classification,  structure,  modes  of  occurrence 
and  distribution  of  rocks;  rock  veins;  division  of  geological  history  into  ages; 
tho  various  agents  of  geological  changes;  geology  of  the  United  States. 

VII.  Natural  and  Experimental  Philosophy.— This  course  will  comprise: 

Mechanics. — 1st.  General  classification  of  the  physical  sciences;  general 
constitution  and  physical  properties  of  bodies;  measurements  of  the  masses; 
densities  and  weights  of  bodies;  definitions  and  descriptions  of  natural  forces. 
2d.  J/ chunks  of  Solids. — Work;  laws  of  equilibrium  and  of  motion;  free  and 
constrained  motion  of  solids;  motion  of  projectiles;  planetary  motions  and  the 
general  principles  of  ph3’sical  astronomy,  id.  Mechanics  of  Fluids. — Mechan- 
ical properties  of  fluids;  equilibrium  and  motion  of  fluids;  general  principles 
of  buoyancy ; equilibrium  and  stability  of  floating  bodies ; specific  gravity ; 
and  barometrical  measurements.  4Ui.  Mechanics  of  Molecules — General  princi- 
ples of  sound,  heat,  light,  and  electricity,  to  be  taught  principally  by  lecture. 
6t1i.  Application. — Objects  and  principles  of  machines;  friction;  stiffness  of 
cordage  and  adhesion : discussion  of  the  elementary  machines — cord,  lever,  in- 
clined plane,  wheel  and  axle,  pullies,  screw,  hydraulic  press,  aud  hydraulic  ram. 

Acoustics. — Theory  of  the  internal  structure  of  bodies;  nature  of  sound; 
waves  in  general ; velocity  of  sound  in  solids,  liquids,  and  gasses,  and  meas- 
urement of  distances  by  sound;  qualities  of  sound;  reflection,  refraction, 
divergence  and  decay  of  sound ; echoes,  hearing  and  speaking  trumpets,  and 
description  of  the  ear. 

Optics. — Nature  of  light;  laws  of  its  deviation;  laws  of  vision;  optical  in- 
struments; chromatics;  achromatism;  polarization,  interference,  and  chromat- 
ics of  polarized  light. 

Astronomy — Description  of  the  solar  and  stellar  systems;  celestial  and  ter- 
restrial spheres ; figure  and  magnitude  of  the  earth ; its  motions,  with  tho 
appearances  and  vicissitudes  arising  therefrom ; theory  of  astronomical  reduc- 
tions: eclipses,  occupations,  and  transits;  tides  and  twilight;  use  of  astronom- 
ical instruments  and  tables;  methods  of  making,  clearing,  and  calculating 
observations  for  time,  latitude,  longitude,  the  earth’s  magnetism  aud  true 
meridian. 

IX.  Ordnance  and  Gunnery. — This  course  will  comprise: 

Ordnance. — 1st.  The  theory  and  preparation  of  gunpowder,  cannon,  artillery 
carriages,  projectiles,  implements,  machines,  small-arms,  ammunition,  and  mili- 
tary fireworks.  2d  Practical  instruction  in  making  musket,  rifle,  pistol,  cannon 
and  howitzer  cartridges ; preparation  of  strap,  grape,  and  canister  shot,  fuzes, 
slow  and  quick  match,  port-fire,  signal  rockets,  carcases,  fire-balls,  light  balls, 
and  incendiary  composition : loading  shells,  shrapnel  shot  aud  grenades:  put- 
ting up  stores  for  transportation;  loading  caissons;  in  determining  tho  pres- 
sure on  the  bore  of  a gun ; in  determining  the  initial  velocity  of  projectiles ; 
in  tho  manner  of  proving  powder,  aud  when  circumstances  will  admit  of  it, 
the  operation  of  costing  cannot)  solid  and  hollow,  casting  of  projectiles  and  the 
usual  methods  of  testing  gun-metals,  will  be  witnessed. 

Gunnery. — Embracing  the  study  of  the  movements  of  projectiles;  the  theory 
of  pointing  fire-arms;  the  different  kinds  of  fires  and  their  effect;  the  art  of 
breaching,  and  the  composition  of  batteries. 

X.  Ethics  and  Law. — This  course  will  comprise: 

Ethics. — 1st.  Common  basis  with  law.  2d.  In  moral  science,  the  pursuit  of 
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the  highest  good  for  each  and  nil ; the  realization  of  excellence  by  virtue,  the 
fulfillment  of  obligations  to  God  and  our  country,  to  ourselves  and  others;  and 
3d,  In  its  practical  division,  the  duties,  vices  and  passions. 

Law. — 1st  General  principles.  2d.  International  law.  3d.  Political  organ- 
ization and  constitution  of  the  United  Suites.  1th.  Rules  and  articles  of  war: 
and  the  organizations,  powers,  forms,  and  proceedings  of  courts-martial. 

\I.  Practical  Military  Engineering. — This  course  will  comprise : 

The  preparation  of  trench  and  battery  materials — gabions,  fneinea,  sand- 
bags, Ac. ; the  manner  of  tracing  and  profiling  batteries  and  imrcnchments,  by 
cords,  pickets  and  laths;  the  detiladement  of  intrencliinents  and  other  works; 
the  distribution  and  posting  of  working  parties,  with  their  implements  and 
materials  in  the  construction  of  batteries,  intrenchmcnts,  Ac  ; the  construction 
of  the  various  revetments  for  batteries  and  intrenchmcnts,  the  laying  of  plat- 
forms for  field,  siege,  and  garrison  artillery ; the  construction  of  palisades, 
fraises,  abatis,  nHe-pits,  and  trous-dc-loup;  the  manner  of  placing  intrench- 
men  ts  and  other  works,  together  with  houses,  walls,  fences,  Ac.,  in  a state  of 
defense;  the  trace,  defiladement,  and  construction  of  the  several  kinds  of 
trenches  and  saps;  descent  and  passage  of  a ditch,  and  other  operations  of  a 
siege;  the  manuer  of  laying  out,  const  meting,  tamping  and  springing  mines, 
both  for  attack  and  defense,  with  the  application  of  electricity  thereto;  trestle, 
ponton,  and  other  bridge  exercises;  military  rcconnoissance  of  a route  for  the 
march  of  a column  of  troops,  and  of  a locality  for  defensive  works. 

XII.  Military  and  Civil  Engineering,  and  the  Science  of  War. 

Military  Engineering. — 1st.  Principles  and  methods  of  planning  and  con- 
structing temporary  works,  comprising  intrenchmcnts,  inclosed  works,  batteries, 
lines,  bridge-heads,  with  the  modes  of  their  attack  and  defense.  2d.  Perma- 
nent Fortifications. — Principles  of  planning  and  constructing  permanent  works 
for  land  and  sea-coast  defense,  with  an  analysis  and  description  of  the  modern 
systems  of  fortifications;  the  attack  and  defense  of  permanent  works,  including 
mines. 

Civil  Engineering. — Comprising  building  materials,  masonry,  carpentry,  „ 
bridges,  roads,  railroads,  canals,  and  river  and  harbor  constructions  The  theory 

and  description  of  mechanism  mid  machines.  The  principles  of  architecture. 

Descriptive  drawing  as  applied  to  civil  engineering,  architecture  and  fortifi- 
cation. 

Science  of  War. — The  military  organization  of  states  and  kingdoms ; compo- 
sition and  organization  of  an  army;  strategy  illustrated  and  explained  by  mili- 
tary history;  the  operations  of  a campaign,  comprising  the  movements  of 
troops  and  their  general  dispositions  for  attack  aud  defense. 

distribution  of  studies  by  years  and  classes. 

Sidrjects. — Fir  it  Year — Fourth  Class. 

Mathematics. — Davies’  Bourdon’s  Algebra.  Davies’  Legendre’s  Geometry  and 
Trigonometry.  Church’s  Descriptive  Geometry. 

French  Language. — Bolmnr’s  Levizae’s  Grammar  and  Verb  Book.  Agnel’s 
Tabular  System.  Berard  8 Lesons  Francises.  * Spier’s  aud  Surrenue's 
Dictionary. 

Artillery  and  Infantry  Tactics. — Practical  Instruction  in  the  Schools  of  the 
Soldier,  Company,  and  Battalion.  Practical  Instruction  in  Artillery. 
Small-Arms. — Instruction  in  Fencing  and  Bayonet  Exercise. 

Second  Year — Tnird  Class. 

Mathematics. — Church’s  Descriptive  Geometry,  with  its  application  to  Spheri- 
cal Projections.  Church's  Shades,  Shadows,  and  Perspective.  Davies’  Sur- 
veying. Church’s  Analytical  Geometry.  Church’s  Calculus. 

French  Language. — Bolmnr’s  Levizac’s  Grammar  and  Verb  Book.  Berard’s 
Logons  Francises.  Chapaal's  Lemons  et  Modules  do  Litterature  Fran^aise. 
Agnel’s  Tabular  System.  Rowan’s  Morccaux  Choisisdes  Auteurs  Modernes. 

* Spier’s  and  Surrenne’s  Dictionary. 
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Spanish  Language. — Josse’s  Grammar.  Morale's  Progressive  Reader.  Ollen- 
dorff's Oral  Method  applied  to  the  Spanish,  by  Valazquez  and  Simonne. 
* Seoanc’s  Neuman  and  Barrctti's  Dictionary. 

Drawing. — Topography,  Ac.  Art  of  Penmanship. 

Infantry,  Artillery,  and  Cavalry  Tactics. — Practical  Instruction  in  the 
Schools  of  the  Soldier,  Company,  and  Battalion.  Practical  Instruction  in 
Artillery  and  Cavalry. 


Third  Tear — Second  dais. 

Natural  and  Experimental  Philosophy.— Bartlett’s  Mechanics.  Bartlett’s 
Acoustics  und  Optics.  Bartlett’s  Astronomy. 

Chemistry. — Fowne’s  Chemistry.  Chemical  Physics,  from  Miller. 

Drawing. — Landscape.  Pencil  and  Colors. 

Artillery,  Cavalry,  and  Infantry  Tactics. — United  States  Tactics  for  Gar* 
risen,  Siege,  and  Field  Artillery.  Uptons  Infantry  Tactics.  Practical  In- 
struction in  the  Schools  of  the  Soldier,  Company,  and  Battalion.  Practical 
Instruction  in  Artillery  and  Cavalry. 

Practical  Military  Engineering — Myer’s  Manual  of  Signals.  Practical 
and  Theoretical  Instruction  in  Military  Signaling  and  Telegraphy. 

Fourth  Tear — First  Class. 

Military  and  Civil  Engineering,  and  Science  of  War. — Mahan's  Fu  Id  For- 
tifications. Mahan's  Outlines  of  Permanent  Fortification.  Mahan’s  Civil 
Engineering.  Mahan's  Fortifications  and  Sternotomy.  Mahan’s  Advanced 
Guard  and  Outpost,  Ac.  Mahan's  Industrial  Drawing.  * Moseley's  Mechan- 
ics of  Engineering. 

Mineralogy  and  Geology. — Dana's  Mineralogy.  Ilitchcock’s  Geology. 
ETnics  and  Law. — French's  Practical  Ethics.  Halleck’s  International  Law. 
Kent’s  Commentaries  (portion  on  Constitutional  Law).  French’s  Law  and 
Military  Law.  Benei’s  Military  Law  and  the  Practice  of  Courts  MartiaL 
♦ Webster’s  Dictionary. 

Artillery,  Cavalry,  and  Inpantry  Tactics. — United  States  Tactics  for 
Cavalry.  Practical  Instruction  in  the  Schools  of  the  Soldier,  Company,  and 
Battalion.  Practical  Instruction  in  Artillery  and  Cavalry. 

Ordnance  and  Gunnery. — Benton’s  Ordnance  and  Gunnery.  Practical  Pyro- 
techny. 

Practical  Military  Engineering.— Practical  Instruction  in  fabricating  Fa- 
cines,  Sap  Fagots,  Gabions,  Hurdles,  Sap  Rollers,  Ac. ; manner  of  laying 
out  aud  constructing  Gun . and  Mortar  Batteries,  Field  Fortifications,  and 
Works  of  Siege;  formation  of  Stockades,  A brut  is,  and  other  military  obsta- 
cles; and  throwing  and  dismantling  Pontoon  Bridges. 

Myer  s Manual  of  Signals.  Practical  Instruction  in  Military  Signaling  and 
Telegraphy. 

PROGRAMME  OF  CAMP  DUTIES  FROM  JULY  5,  TO  AUGUST  30. 

Reveille,  5 a.  m.  Policing  camp  just  after  reveille.  Infantry  company 
drills,  for  all  classes,  6.30  a.  m.  Surgeon’s  call,  6.30  a.  m.  Breakfast  call,  7 
a.  m.  Parade  call,  8 a.  ra  Guard  mounting,  immediately  after  parade.  Siege 
and  sea-coast  artillery  drill  for  1st  class;  Light  Battery  drill,  2d  class;  Foot 
Light  Battery  drill,  4th  class;  9 till  10  a.  m.  Laboratory  duty  for  two  weeks, 
signaling,  practical  and  topograpical  engineering,  for  rest  of  term  for  1st  class, 
10  till  12  a.  m.  Laboratory  duty  for  3d  class  for  two  weeks,  10  till  12  a.  m. 
Infantry  Bquad  drill  for  4th  class,  10  till  11  a.  m.  Dinner,  1 p.  m.  Policing 
camp,  4 p m.  Infantry  company’s  drill  for  all  classes,  5.30  p.  m.  Parade,  sun- 
sot.  Supper,  after  parade.  Tattoo,  9.30  p.  m.  Taps,  9.45  p.  m. 


• Book*  marked  • are  for  reference. 
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I.  REGULATIONS 


RELATIVE  TO 

THE  ADMISSION  OF  CADETS  INTO  THE  MILITARY  ACADEMY. 


Applications  for  admission  into  the  United  States  Military  Academy  at  West 
Point,  should  be  made  by  letter  to  the  Secretary  of  War.  By  provision  of  law, 
each  Congressional  and  Territorial  district,  and  the  District  of  Columbia,  is  en- 
titled to  have  ono  cadet  at  the  Military  Academy,  and  no  moro.  The  district 
appointments  are  made  on  the  nomination  of  the  member  of  Congress  repre- 
senting the  district  at  the  date  of  the  appointment.  The  law  requires  that  the 
individual  selected  shall  be  an  actuul  resident  of  the  Congressional  district  of  the 
State  or  Territory,  or  District  of  Columbia,  from  which  the  appointment  purports 
to  be  made.  Also,  appointments  “at  large,”  not  to  exceed  ten,  are  annually 
made.  Application  can  be  made,  at  any  time,  by  the  candidate  himself,  his 
parent,  guardian,  or  any  of  his  friends,  and  the  name  placed  on  the  register.  No 
preference  will  be  given  to  applications  on  account  of  priority ; nor  will  any 
application  be  entered  in  the  register  when  the  candidate  is  under  or  above  the 
prescribed  age;  the  precise  age  must  be  given;  no  relaxation  of  the  regulation  in 
this  respect  will  be  made ; nor  will  any  application  be  considered  in  cases  where 
the  age  and  other  qualifications  of  the  candidates  are  not  stated.  The  fixed 
abodo  of  the  candidate,  and  number  of  the  Congressional  district  which  ho  con- 
siders his  permanent  residence,  must  be  set  forth  in  the  application.  The  pay 
of  a cadet  is  $30  per  month,  to  commence  from  his  admission  into  the  Military 
Academy,  and  is  considered  ample,  with  proper  economy,  for  his  support 

The  appointments  will  be  made  annually  iu  the  month  of  February  or  March, 
on  the  applications  made  within  the  preceding  year.  The  claims  of  all  the  can- 
didates on  the  register  will  be  considered  and  acted  upon.  No  certain  informa- 
tion can  be  given  os  to  the  probable  success  of  the  candidate,  before  the  arrival 
of  tike  period  for  making  the  selections.  Persons,  therefore,  making  applica- 
tions, must  not  expect  to  receive  information  on  this  point. 

As  a general  rule,  no  person  will  be  appointed  who  has  had  a brother  educa- 
ted at  the  institution. 

QUALIFICATIONS. 

Candidates  must  be  over  sixteen  and  under  twenty-one  years  of  age,  at  the 
time  of  entrance  into  the  Military  Academy;  must  be  at  least  five  feet  in  height, 
and  free  from  any  deformity,  disease,  or  infirmity,  which  would  render  them  unfit 
for  the  military  service,  and  from  any  disorder  of  an  infectious  or  immoral  cluir- 
acter.  They  must  be  able  to  read  and  write  well,  and  perform  with  facility  and 
accuracy  the  various  operations  of  the  four  ground  rules  of  arithmetic,  of  reduc- 
tion, of  simple  and  compound  proportion,  and  of  vulgar  and  dccimul  fractions. 

It  must  be  understood  that  a full  compliance  with  the  above  conditions  will 
be  insisted  on — that  is  to  say — the  candidate  must  write  in  a fair  and  legible 
hand,  and  without  any  material  mistakes  in  spelling,  such  sentences  ns  shall  be 
dictated  by  the  examiners ; and  he  must  answer  promptly,  and  without  errors 
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nil  their  questions  in  the  above-mentioned  rules  of  arithmetic : failing  in  any  of 
these  particulars,  he  will  be  rejected. 

It  must  also  be  understood,  that  every  candidate  will,  soon  after  his  arrival  at 
W est  Point,  be  subjected  to  a rigid  examination  by  an  experienced  medical 
board;  and  should  there  be  found  to  exist  in  him  any  of  the  following  causes  of 
disqualification,  to  such  a degree  as  will  immediately,  or  in  all  probability  may 
at  no  very  distant  period,  impair  his  efficiency,  he  will  be  rejected : 

1.  Feeble  constitution  and  muscular  tenuity;  unsound  health  from  whatever 
cause;  indications  of  former  disease ; glandular  swellings,  or  other  symptoms 
of  scrofula. 

2.  Chronic  cutaneous  affections,  especially  of  the  scalp,  or  any  disorder  of  an 
infectious  character. 

3.  Severe  injuries  of  the  bones  of  the  head ; convulsions. 

4.  I rnpai red  vision  from  whatever  cause ; ihfiamniHtory  affections  of  the  eyo- 
I'ds ; immobility  or  irregularity  of  the  iris;  fistula  laehrymalis,  Ac.,  Ac. 

5.  Deafness;  copious  discharge  from  the  ears. 

6.  Loss  of  many  teeth,  or  teeth  generally  unsound. 

7.  Impediment  of  speech. 

8.  Want  of  duo  capacity  of  the  chest,  and  any  other  indication  of  a liability 
to  a pulmonic  disease. 

9.  Impaired  or  inadequate  efficiency  of  one  or  both  of  the  superior  extremi- 
ties on  account  of  fractures,  especially  of  the  clavicle,  contraction  of  a joint,  ex- 
tenuation, deformity,  Ac.,  Ac. 

10.  An  unnatural  excurvature  or  incurvature  of  the  spine. 

11.  Hernia. 

12.  A varicose  state  of  the  veins,  of  the  scrotum  and  spermatic  cord,  (wheu 
largo,)  snrcocele,  hydrocele,  hemorrhoids,  fistulas. 

13.  Impaired  or  inadequate  efficiency  of  one  or  both  of  the  inferior  extremi- 
ties on  account  of  varicose  veins,  fractures,  malformation,  (flat  feet,  Ac.,)  lame- 
ness, contraction,  unequal  length,  bunions,  over-lying  or  supernumerary  toes, 
Ac.,  Ac. 

14.  Ulcers,  or  unsound  cicatrices  of  ulcers  likely  to  break  out  afresh. 


The  above  Regulations  were  issued  by  the  War  Department  in 
1862.  Although  it  appears  from  this  official  document,  that  “ appli- 
cations for  admission  into  the  United  States  Military  Academy  at 
West  Point,  should  be  made  by  letter  to  the  Secretary  of  War,” 
and  that  “ the  claims  of  all  candidates  on  the  register  will  be  con- 
sidered and  acted  upon,”  it  is  also  stated,  that  “ the  district  appoint- 
ments arc  made  on  the  nomination  of  the  member  of  Congress  repre- 
senting the  district  at  the  date  of  the  appointment .”  This  delicate 
duty,  and  great  privilege  of  selecting,  out  of  all  the  young  inen  be- 
tween the  ages  of  sixteen  and  twenty-one  years,  in  a Congressional 
district  of  at  least  70,000  inhabitants,  who  aspire  to  serve  their  coun- 
try in  a military  capacity,  the  one  best  qualified,  or  even  i cell  qualified, 
is  not  imposed  or  conferred  directly  by  law,  but  by  the  practice  of 
the  appointing  power,  on  the  member  for  that  district. 
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Summary  of  Qualifications  (in  Circular  of  1871). 

A eound  body  and  constitution,  a fixed  degree  of  preparation,  good  natural 
capacity,  an  aptitude  for  study,  industrious  habits,  perseverance,  an  obedient 
and  orderly  disposition,  and  a correct  moral  deportment  are  such  essential  qual- 
ifications that  candidates  knowingly  deficient  in  any  of  these  respects  should 
not,  as  many  do,  subject  themselves  and  their  friends  to  the  chances  of  future 
mortification  and  disappointment,  by  accepting  appointments  to  the  Academy 
and  entering  upon  a career  which'they  can  not  successfully  pursue. 

Method  of  Testing  the  Qualifications  of  Candidates. 

Candidates  should  be  able  to  read  with  facility  from  any  book,  giving  the 
proper  intonation  and  pauses,  and  to  write  portions  that  are  read  aloud  for  that 
purpose,  spelling  the  words  and  punctuating  the  sentences  properly.  Some 
historical  work  should  preferably  be  chosen,  and  successive  passages  read  till 
the  reading  exercises  are  ended.  Then,  from  another  part  of  the  book,  a suit- 
able paragraph  or  paragraphs,  of  reasonable  length,  should  be  read  aloud  to 
the  candidates,  with  proper  intonations  and  pauses,  as  a guide  to  punctuation, 
and  written  down  by  them  as  read. 

In  Arithmetic  they  should  be  able  to  perform  with  facility  examples  under 
the  four  ground  rules,  and  hence  should  be  fumiliar  with  the  tables  of  addition, 
subtraction,  multiplication,  and  division,  and  be  able  to  perform  examples  iu 
reduction  and  in  vulgar  and  decimal  fractions,  such  as: 

Add  | to  J ; subtract  § from  £ ; multiply  f by  J ; divide  § by  f 

Add  together  two  hundred  and  thirty-four  thousandths,  (.234,)  twenty-six 
thousandths,  (.026,)  and  three  thousandths,  (.003.) 

Subtract  one  hundred  and  sixty-one  ten  thousandths  (.0161)  from  twenty- 
five  hundredths  (.25.) 

Multiply  or  divide  twenty-six  hundredths  (.26)  by  sixteen  thousandths  (.01G.) 

They  should  also  be  able  to  change  vulgar  fractions  into  decimal  fractions, 
and  decimals  into  vulgar  fractions,  with  examples  like  the  following: 

Change  }|  into  a decimal  fraction  of  the  same  value. 

Change  one  hundred  and  two  thousandths  (.102)  into  a vulgar  fraction. 

In  simple  and  compound  proportion,  examples  of  various  kinds  should  bo 
given,  and  the  candidates  should  understand  the  principles  of  the  rules  followed. 

In  English  Grammar  candidates  should  exhibit  a familiarity  with  the  nine 
parts  of  speech  and  the  rules  in  relation  thereto ; should  be  able  to  parse  any 
ordinary  sentence  given  to  them,  and,  generally,  should  understand  those  por- 
tions of  the  subject  usually  taught  in  the  higher  academies  and  schools  through- 
out the  country,  under  Orthography,  Etymology,  Syntax,  and  Prosody. 

In  Descriptive  Geography  they  should  name,  locate,  and  describe  the  natu- 
ral grand  and  political  divisions  of  the  earth,  and  be  able  to  delineate  any  one 
of  the  States  or  Territories  of  the  American  Union,  with  its  principal  cities, 
rivers,  lakes,  seaports,  and  mountains. 

In  History  they  should  bo  able  to  name  the  periods  of  the  discovery  and 
settlement  of  the  North  American  continent ; of  the  rise  and  progress  of  tho 
United  States,  and  of  the  successive  wars  and  political  administrations. 

Tho  examinations  in  Orthography,  Grammar,  Geography,  and  History  may 
be  either  oral  or  written. 

Candidates  undoubtedly  deficient  in  any  one  requisite,  or  more  than  one, 
should  resign  any  expectation  of  admission  till  the  deficiency  is  overcome. 

Candidates  should  first  be  examined  by  a medical  practitioner,  with  reference 
to  the  physical  requirements  and  disqualifications  set  forth  in  the  circular;  such 
as  are  manifestly  disqualified  being  so  informed. 

The  condition  of  body  and  mind  considered  together  should  be  regarded,  as 
well  ns  general  proficiency  in  tho  studies  as  a whole.  Especially  should  natu- 
ral ability  and  manifest  aptitude  for  acquiring  and  applying  knowledge  take 
precedence  of  mere  scholastic  finish  and  rendiness  of  answer  to  former  prob- 
lems. Other  things  being  equal,  preference  should  be  given,  in  order,  to  those 
whose  claims  aro  strengthened  by  military,  naval,  or  other  distinguished  service 
rendered  to  the  country  by  themselves  or  their  immediate  relatives ; and  it  is 
better  for  candidates  to  be  nearer  the  minimum  than  the  maximum  age. 
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BOARD  OF  VISITORS 


In  the  Regulations  for  the  government  of  the  Military  Academy, 
approved  July  1,  1816,  provision  for  the  appointment  of  a Board 
of  Visitors,  to  consist  of  five  competent  geutlemen,  who  should  at- 
tend at  each  general  examination,  and  report  thereon  to  the  War 
Department  through  the  Inspector,  who  appears  to  have  been  from 
the  start  the  senior  officer  of  the  corps  of  Engineers. 

In  1846  (Aug.  8),  Congress  authorized  the  appointment  an- 
nually, by  the  President,  of  a Board  of  Visitors,  whose  duty  it  was 
made  to  attend  each  yearly  examination,  and  report  to  the  Secre- 
tary of  War  upon  the  discipline,  instruction,  police  and  fiscal  af- 
fairs of  the  Academy.  The  members  were  to  be  taken  from  ono 
half  of  the  number  of  States,  alternating  yearly  with  the  other 
half,  each  member  being  a bona  fide  resident  of  the  State  from 
whence  appointed,  and  each  Congressional  district  being  in  turn 
designated  to  furnish  an  appointee.  Of  the  members  each  year, 
not  less  than  six  must  be  taken  from  among  officers  actually  serv- 
ing in  the  militia. 

Extract  from  Act  of  Congress  approved  August  8,  1846,  amended  ly  Acts  of 
March  16,  1868,  and  February  21,  1870. 

That  the  President  is  authorized  to  appoint  a Board  of  Visitors  to  attend  the 
annual  examination  of  the  Military  Academy,  whose  duty  it  shall  be  to  report 
to  tho  Secretary  of  War.  for  the  information  of  Congress,  at  the  commence- 
ment of  the  next  succeeding  session,  the  actual  stato  of  the  discipline,  instruc- 
tion. police,  administration,  fiscal  affairs,  and  other  concerns  of  the  institution: 
Provided,  That  tho  wholo  number  of  visitors  each  yt ar shall  not  exceed  seven : 
Provided,  further,  That  no  compensation  Rhall  bo  made  to  said  members  beyoud 
tho  payment  of  their  expenses  for  board  and  lodging  while  at  the  Military 
Academy,  and  an  allowance,  not  to  exceed  eight  cents  per  mile,  for  traveling 
by  the  shortest  mail  route  from  their  respective  homes  to  the  Academy,  and 
back  to  their  homes.  And  in  addition  to  the  other  members  of  the  Board  of 
Visitors  to  be  appointed  by  tho  President,  according  to  law,  to  attend  the 
annual  examination  of  cadets  at  the  United  States  Military  Academy,  there 
shall  bo  on  every  such  board  two  Senators,  to  be  designated  by  the  Vice-Pres- 
ident, or  President  pro  tempore  of  the  Senate ; and  three  members  of  the 
House  of  Representatives,  to  be  designated  by  the  Speaker  of  tho  House  of 
Representatives,  such  designations  respectively  to  bo  made  at  the  session  of 
Congress  next  preceding  tho  time  of  such  examination ; and  the  Senators  and 
members  so  appointed  shall  make  full  report  of  their  action  as  such  visitors, 
with  their  views  and  recommendations  in  regard  to  the  Baid  Military  Academy, 
within  twenty  days  after  tho  mooting  of  Congress,  at  the  session  next  suc- 
ceeding tho  time  of  their  appointment. 

, (<  83) 
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The  Board  of  Visitors  invited  by  the  Secretary  of  War  to  visit 
the  Military  Academy  at  West  Point,  to  make  “ a full  and  free  in- 
vestigation of  the  Military  and  Scientific  instruction  of  the  Cadets, 
and  of  the  internal  police,  discipline,  and  fiscal  concerns  of  the  in- 
stitution, and  communicate  the  results  of  their  observations,  with 
any  suggestions  for  the  improvement  of  the  Academy,”  consisted  of. 
the  following  members : 

Oliver  S.  Munsell,  Illinois,  President.*  Birdsey  G.  Northrop,  Mass.,  Secmi- 
Tary.  Thomas  M.  Allen,  Missouri.  Henry  Barnard,  Connecticut  Samuel  W. 
Bostwick,  Ohio.  Thomas  Brainnrd,  Penn.  Cyrus  Bryant,  Illinois.  A.  W. 
Campbell,  Wes l Virginia.  Ralph  W.  Emerson,  Mass.  Oran  Faville,  Iowa. 
John  H.  Goodenow,  Maine.  P.  P.  Gurley,  District  of  Columbia.  Oliver  P. 
Hubbard,  Mew  Hampshire.  Edward  Maynard,  District  of  Columbia.  Henry  S. 
Randall,  New  York.  William  II.  Russell,  Conn.  William  A.  Rust,  Maine. 
Albert  Smith,  New  Hampshire. 

The  Visitors  introduce  an  account  of  their  inspection  with  the 
following  remarks : 

Some  of  our  number  came  with  objections  and  prejudices  against  the  Acad- 
emy. But  all  doubts  as  to  the  value  and  importance  of  the  institution  were 
banished  by  the  evidence  presented  in  the  course  of  our  personal  inquiries  into 
its  present  condition  and  actual  results.  The  Mexican  war  clearly  evinced  the 
valuo  of  military  science.  Still  more  has  the  present  war  demonstrated  the 
necessity  of  maintaining,  and  even  enlarging  our  Military  Academy. 

This  Academy  belongs  to  the  whole  nation.  So  far  as  its  purj>ose  and  num- 
bers permit,  it  is  the  Peoples’  College.  It  is  maintained  for  the  special  benctit 
of  no  particular  section,  sect,  party,  or  class.  We  could  discover  no  evidence 
of  aristocracy,  exclusiveness,  or  caste.  The  Cadets  represent  all  sects  and 
parties,  and  almost  all  nationalities,  now  naturalized  among  us.  The  poor  are 
not  denied  its  privileges,  for  the  expenses  of  all  are  paid  alike.  If  particular 
dogmas  have  at  any  time  prevailed  here,  the  fact  is  an  accidental,  rather  than  an 
essential  one,  aud  should  be  referred  to  the  ruling  influences  at  the  scat  of  gov- 
ernment, and  not  to  any  inherent  element  in  the  local  organization  at  West 
Poiut. 

Their  Report  has  been  communicated  to  the  Secretary,  by  whom 
the  same  will  be  transmitted  to  Congress — to  receive  such  attention 
as  the  Secretary  and  Congress  may  see  fit  to  bestow  on  its  various 
suggestions.  By  permission  of  the  Secretary,  wc  transfer  t%  our 
pages,  that  portion  of  the  Report  in  which  the  subject  of  the  Ad- 
mission of  Cadets — their  number,  age,  attainments,  and  mode  of 
appointment,  is  discussed  with  considerable  fullness. 
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five  examination  in  the  several  States,  the  Visitors  believe  that 
ninety  out  of  every  one  hundred  thus  appointed  will  go  through  the 
whole  course  with  honor,  and  the  average  ability,  scholarship,  and 
good  conduct  of  the  whole  corps,  will  equal  that  now  reached  by 
the  first  ten  of  each  class. 

2.  By  the  original  law  providing  for  the  appointment  of  cadets 
to  the  corps  of  Artillerists  and  Engineers,  and  by  the  act  of  1812, 
by  which  the  Military  Academy  was  made  to  consist  of  the  Corps 
of  Engineers,  the  candidates  for  cadets  were  to  be  “ not  under  the 
age  of  fourteen,  nor  above  the  age  of  twenty-one  years.”  By 
regulations  of  the  Department  the  minimum  age  is  fixed  at  sixteen 
years,  and  the  Visitors  believe  that  the  interests  of  the  Academy 
and  the  military  service,  will  be  promoted  by  making  the  legal  age 
for  admission  between  eighteen  and  twenty-one  years.  . The  four 
years  preceding  and  including  eighteen  are  peculiarly  the  formative 
period  of  the  body,  mind,  and  character,  and  should  be  devoted  to 
the  acquisition  of  right  habits  of  study  and  general  culture,  as  the 
proper  foundation  for  all  special  and  professional  training,  which 
should  not  be  commenced  until  the  constitution  is  consolidated,  the 
taste  for  a pursuit  is  distinctly  pronounced,  and  the  moral  character 
is  naturally  developed  under  the  influences  and  supervision  of  home. 
The  experience  of  Europe,  and  particularly  of  France  and  England, 
has  led  to  the  abandonment  of  juvenile  military  schools,  as  nurse- 
ries for  officers ; and  the  very  common  practice  of  nominating  can- 
didates who  exceed  the  legal  age,  expresses  the  convictions  of  our 
own  people  that  military  studies  now  require  more  maturity  of  mind 
than  was  deemed  necessary  in  the  early  history  of  the  Academy. 
The  present  want  of  uniformity  as  to  age  and  mental  discipline  ex- 
plains in  part,  the  wide  disparity  of  attainments  between  members 
of  the  same  class.  With  few  brilliant  exceptions,  confined  to  cadets 
of  rare  aptitude  and  vigor  of  mind,  the  most  solid  practical  educa- 
tion is  obtained  by  those  who  come  to  West  Point  when  at  least 
eighteen  years  of  age,  with  at  least  a good  preparation  in  English 
studies,  and  a taste  for  mathematical  and  military  pursuits. 

8.  The  school  attainments  required  by  law  of  candidates  for  ad- 
mission to  the  Military  Academy,  arc  as  rudimentary  and  limited  as 
our  language  can  express — far  below,  we  are  assured,  the  requisi- 
tions of  any  similar  school  in  the  world.  Prior  to  1812,  when  the 
Academy  was  little  more  than  a school  of  mathematics,  taught  by 
two  professors,  in  the  line  of  geometrical  and  algebraical  demon- 
strations, and  the  practical  exercises  were  confined  to  surveying,  and 
the  simplest  forms  of  military  construction,  the  candidates  were  not 
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subjected  to  any  examination.  The  act  of  1812,  provides  that 
“ each  candidate  previously  to  his  appointment,  shall  be  well  versed 
in  reading,  writing,  and  arithmetic,”  and  by  regulations  of  the  de- 
partment, the  knowledge  of  arithmetic  is  restricted  to  only  a portion 
of  that  science.  There  were  special  reasons  at  the  start  for  thus 
limiting  the  amount  of  knowledge,  when  the  minimum  age  of  ad- 
mission was  fixed  at  fourteen  years,  and  the  Academy  was  properly 
a juyenile  military  school,  like  all  cadet  schools  in  Europe  at  that 
time.  At  that  date,  science  entered  far  less  than  now  into  the  art 
of  war,  as  applied  to  the  means  and  modes  of  attack  as  well  as  of 
defense.  Besides,  the  opportunities  of  even  elementary  instniction 
were  then  far  less  widely  or  equally  distributed  through  all  the 
States  than  now,  when  the  general  government  has  set  apart  over 
sixty  million  acres  of  the  best  land  in  aid  of  primary  schools  in  all 
the  new  States,  and  nearly  every  State  legislature  has  subjected  tho 
entire  property  of  their  several  communities  to  taxation  for  the  sup- 
port of  public  instruction.  Now  that  the  requirement  as  to 
age  has  been  advanced  from  the  fourteenth  to  the  sixteenth  year, 
and  by  the  voluntary  action  of  parties  having  the  nomination,  or 
seeking  the  appointment,  to  the  eighteenth  year,  we  see  no  reason 
why  the  school  attainments  corresponding  to,  and  compatible  with 
that  age,  should  not  be  also  required.  The  least  that  should  be  de- 
manded of  any  candidate  is  that  amount  of  general  culture  and  at- 
tainments, which  constitutes  a good  English  education,  and  which 
it  is  now  the  aim  of  the  public  schools,  and  their  boast,  to  give 
without  partiality,  to  all,  poor  and  rich  alike,  if  the  advantages  they 
proffer  arc  properly  improved.  And  we  see  no  injustice  in  fixing  the 
standard  of  general  attainments  and  culture  as  high  as  that  now 
reached  by  cadets  in  good  standing  at  the  close  of  their  first  year 
in  this  Academy,  including  even  an  elementary  knowledge  of  one 
modem  language.  If  the  French,  or  Spanish,  or  German  language 
is  to  be  mastered  by  American  officers  for  the  sake  of  the  military 
science  and  literature  which  it  embodies,  or  its  uses  in  conversa- 
tion, or  official  duty,  called  for  by  the  exigences  of  our  foreign  rela- 
tions, both  in  peace  and  war,  its  acquisition  should  be  begun  as 
early  in  life  as  possible,  while  the  organs  of  speech  are  flexible,  and 
the  grammatical  and  etymological  difficulties  of  a new  language  are 
more  readily  surmounted.  Judging  from  the  results  of  the  examina- 
tions we  have  witnessed  here,  and  what  we  know  of  the  attain- 
ments made  by  students  in  colleges  elsewhere,  very  few  persons, 
who  begin  the  study  of  modern  languages,  late  in  their  school  life, 
in  tho  pressure  of  other  studies,  ever  attain  the  mastery  of  even  one, 
so  as  to  be  able  to  use  it  as  an  instrument  of  written  or  spoken  com- 
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muuication,  or  make  its  treasures  of  science  and  literature  a famil- 
iar possession. 

Whatever  may  be  thought  of  the  disciplinary  and  practical  value 
of  earlier  and  longer  attention  to  one  or  more  modern  languages,  to 
those,  whose  minds  will  otherwise  be  almost  exclusively  subjected 
to  the  peculiar  training  of  the  mathematics,  there  can  be  no  doubt 
that  young  men  who  have  reached  the  age  of  eighteen,  and  desire  to 
profit  by  the  special  studies  of  a purely  military  school,  should  exhibit 
in  their  language,  habits,  and  attainments  that  intellectual,  moral,  and 
esthetical  culture,  which  the  public  or  private  schools  of  any  State 
can,  and  should  give  to  any  youth  of  average  ability  of  that  age. 

4.  Low  as  the  requirements  for  admission  now  arc,  from  a defect- 
ive and  vicious  mode,  as  we  believe,  of  selecting  candidates,  and 
making  appointments  to  the  Cadet  Corps,  the  number  of  candidates 
nominated  and  provisionally  appointed,  who  present  themselves  at 
West  Point  and  shrink  from  any  examination,  or  who  fail  to  pass 
even  the  entrance  examination  which  is  confined  to  reading  a few 


passages  of  familiar  English  prose  or  verse,  and  writing  a few  sen- 
tences from  dictation,  and  performing  on  the  blackboard  a few  ope- 
rations of  the  ’most  elementary  character  in  arithmetic, — or  being 
admitted,  are  not  able  to  gain  or  keep  a respectable  standing  for 
one  year,  although  the  studies  of  the  first  year  belong  to  a general, 
and  not  a military  education, — or  by  a “ special  providence,”  manage 
just  to  escape  dismission  from  incompotcncy,  and  graduate, — is  dis- 
gracefully' large.  The  country  abounds  in  youth,  competent  to  mas- 
ter and  profit  by  the  course  of  instruction  here  provided,  and  ambi- 
tious of  enjoying  these  privileges  of  education,  and  opportunities  of 
distinction ; and  a selection  by  lot  from  the  juvenile  population  of  any 
state,  could  not  result  in  so  few  prizes,  and  such  a dreary  waste  of 
blanks  as  have  been  realized  from  the  appointments  made,  in  the 
necessary  absence  of  all  personal  knowledge  of  the  candidates  by 
the  appointing  power,  on  the  recommendation,  or  nomination  of 
one  or  more  persons  in  each  Congressional  District,  in  no  way  re- 
sponsible for  the  incompetency  of  the  individuals  named. 

From  official  tables  prepared  from  the  records  of  the  Academy,* 
it  appears  that  the  proportion  of  all  who  graduate,  to  all  appointed 
in  successive  periods  of  ten  years,  is  as  follows : 


For  Ten  Years,  from  1802  to  1811 0.606 

“ “ “ 1812  to  1821, 0.289 

“ “ “ 1822  to  1831, 0.377 

“ “ “ 1832  to  18*1, 0.472 

“ “ “ 1842  to  1861, 0.610 


“ “ 1852  to  1861, 0.523 


• See  Boynton’i 


Hirtory  of  Military  Academy  at  Wed  Pojnt,”  p.  293. 
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From  official  returns  furnished  by  the  Superintendent,  a portion 
of  which  are  hereto  appended,  (B.  C.)  it  appears  that  out  of  4626 
who  have  been  admitted  to  the  Corps  of  Cadets,  (including  two 
hundred  now  members,)  only  2020  were  able  to  graduate,  and  of 
those  who  failed,  (2398,  excluding  those  who  remain,)  more  than 
three-fifths  broke  down  in  the  first  year  in  studies  which  in  almost 
every  military  and  scientific  school  in  Europe  are  required  for  ad- 
mission. Out  of  the  whole  number  regularly  nominated,  recom- 
mended, and  provisionally  appointed  from  1841  to  1803,  more  than 
twenty  per  cent,  failed  to  pass  the  examination,  as  to  health  and 
constitution,  orthe  slight  examination  in  reading,  writing,  and  cipher- 
ing. And  this  proportion  would  be  increased  by  the  number  who 
withdrew  in  advance  from  the  consciousness  of  their  unfitness  for 
a position  to  which  ambitious  and  influential  friends  had  promoted 
them.  Out  of  the  whole  number  admitted  from  1851  to  1862,  more 
than  one-third  failed  during  their  first  year.  The  proportion  of 
graduates  to  the  whole  number  admitted  is  40  per  cent,  and  of 
those  who  failed  to  graduate,  54  per  cent. 

The  Visitors  are  unanimously  of  opinion  that  jn  a matter  of 
such  vital  importance  as  the  right  organization  and  command 
of  the  armies  of  the  United  States,  on  which  the  honor  and 
safety  of  the  whole  country  depend,  the  original  appointment  to 
the  Cadet  Corps  which  is  the  Jirst  step  in  promotion  to  such  com- 
mand, as  well  as  to  all  the  special  duties  which  attach  to  the  engi- 
neer service,  should  not  be  made  in  any  case  except  on  the  principle 
of  finding  the  best  youth  for  the  place — having  the  health,  charac- 
ter, vigor  of  body,  maturity  and  aptitude  of  mind,  and  prepara- 
tory knowledge,  to  profit  by  the  opportunities  of  the  special  mili- 
tary training  provided  by  the  government  for  this  corps,  and  a 
decided  taste  and  expressed  desire  for  a military  career.  And  to 
this  end,  the  law  and  regulations  should  provide  for  the  rigorous 
exclusion  in  advance  of  all  who  can  not  present  testimonials  from 
the  teachers  under  whose  instruction  they  have  been  for  the  two 
years  next  previous,  that  in  their  opinion  they  possess  the  qualifica- 
tions above  specified,  and  who  do  not  make  a written  declaration 
of  their  desire  to  enter  the  Corps  for  the  purpose  of  qualifying  them- 
selves to  labor  in  the  military  sendee  of  the  government,  to  which 
they  will  bear  true  allegiance  against  all  enemies  foreign  and  domes- 
tic, and  over  all  state  and  local  authority,  government  and  constitu- 
tion whatever.  To  select  the  best  out  of  any  number  who  may 
present  their  testimonials  and  written  declarations,  public  examina- 
tion should  be  held  of  all  applicants  at  such  times  and  places  as  the 
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law  should  prescribe,  by  such  persons  and  under  such  regulations  as 
♦he  Department  shall  be  authorized  to  appoint ; and  the  results  of 
such  examination  of  each  person  examined,  and  in  each  subject  spe- 
cified by  law,  should  be  returned  to  the  Department,  in  which  return 
the  applicants  should  be  arranged  in  the  order  of  merit.  From  this 
merit  roll,  revised  from  year  to  year,  all  appointments  to  the  Cadet 
Corps  should  be  made,  and  in  the  order  of  merit  as  assigned  by  the 
examiners. 

This  principle  of  appointment  and  promotion  by  merit  which  we 
advocate,  is  in  full  and  successful  operation  in  the  classification  and 
advancement  of  cadets  in  the  Academy  itself,  and  the  country  will 
be  satisfied  if  the  same  principle  can  be  as  fairly  and  rigorously  en- 
forced on  all  who  aspire  to  enter,  as  well  as  on  all  promotions  in  the 
service  after  leaving  the  institution.  The  principle  itself,  of  selec- 
tion by  merit,  either  in  the  mode  of  public  examination,  or  of  care- 
ful and  searching  inquiry  by  competent  and  impartial  educators, 
designated  for  this  purpose  by  the  parties  to  whom  custom  and  not 
law  had  assigned  the  grave  responsibility  of  nominating  candidates, 
has  been  voluntarily  applied  in  several  Congressional  Districts. 
Not  a cadet  known  to  have  been  thus  selected  and  appointed,  has 
ever  broken  down  from  want  of  vigor  of  body  or  mind,  or  failed  to 
reach  and  maintain  an  honorable  position  on  the  merit  roll  of  the 
Academy ; and  to  this  careful  selection  by  those  who  felt  the  respon- 
sibility of  the  privilege  accorded  to  them,  is  the  country  indebted 
for  its  most  eminent  and  useful  officers. 

To  the  objection  that  selection  by  public  competitive  exami- 
nation, will  involve  expense,  we  reply,  that  any  expense  which 
will  do  away  with  the  prejudices  against  the  Academy,  which  the 
present  system  of  patronage  has  done  so  much  directly  and  indi- 
rectly to  evoke  and  foster,  and  which  will,  at  the  same  time,  exclude 
incompetent,  and  secure  the  services  of  vigorous,  talented,  well 
trained  officers,  for  every  arm  of  the  service,  will  be  well  incurred. 
But,  in  our  opinion,  there  will  be  no  more  expense  in  selecting  and 
educating  a given  number  of  cadets  on  this  plan,  than  on  the  present. 
The  two  thousand  cadets  who  were  appointed  by  patronage  and 
failed  to  graduate,  cost  the  government,  directly  and  indirectly  each 
year,  a much  larger  sum  than  it  would  have  taken  to  have  excluded 
them  in  advance  from  the  institution  by  competitive  examination, 
and  filling  their  places  by  better  men ; and  their  exclusion  by  sub- 
stituting better  material,  would  have  been  an  incalculable  gain  to 
the  Academy,  facilitating  its  discipline,  increasing  the  value  of  its 
instruction,  and  giving  to  the  army  a larger  number  of  competent 
officers. 
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The  objection,  that  the  mode  of  making  all  appointments  by  open 
competitive  examination,  will  deprive  the  President,  and  members  of 
Congress  of  the  opportunity  of  appointing  the  sons  of  meritorious 
officers,  or  poor,  and  it  may  be,  orphan  boys  of  genius — is  more 
plausible  than  real.  That  such  appointments  have  been  made,  to 
the  manifest  advantage  of  the  country,  is  certain.  But  we  know  not 
a single  instance  of  such  marked  success,  on  the  part  of  a cadet  thus 
appointed,  as  to  attract  investigation,  where  the  same  youth  would 
not  have  secured  the  appointment  in  open  competition.  But  if  he  had 
failed,  and  the  place  had  been  filled  by  one  better  qualified,  the 
country  would  have  been  no  loser,  and  he  would  have  suffered  no  in- 
justice or  neglect.  Wo  fear,  from  an  abuse  of  this  amiable  motive 
of  rewarding  meritorious  parents,  and  assisting  the  poor,  that  in 
some  instances,  weak,  ignorant,  and  incompetent  persons  are  appoint- 
ed, as  though  this  Academy  were  a public  charity  school,  or  home 
for  orphans;  and  not  a special  school  for  military  instruction  and 
training,  for  which  the  great  object,  in  any  mode  of  appointment,  is 
to  select  those  who  will  profit  most  by  its  advantages,  and  do  the 
country  the  greatest  service  after  being  thus  educated  at  its  expense. 

To  the  objections  that,  in  these  examinations,  “ the  most  forward 
boys  will  have  the  best  chance,  and  such  boys  seldom  make  the  best 
men,”  and  that  no  amount  of  book  knowledge  can  give  assurance 
of  the  great  military  genius,  “ which  must  be  bom  and  not  made,” 
we  reply,  that  these  objections  apply  just  as  forcibly  to  any  plan  of 
nomination,  and  to  every  system  of  instruction.  But  we  believe 
that  those  examinations  can  be  and  will  be  so  conducted  as  to  distin- 
guish what  is  precocious  from  what  is  the  healthy  development  of  the 
faculties,  what  is  solid  from  what  is  showy  in  attainments,  what  is 
vigor,  grasp  and  aptitude  of  mind  from  what  is  mere  memory  and 
quickness,  in  competing  candidates.  All  of  these  candidates  must 
bring  the  testimonials  of  their  former  teachers,  as  to  their  char- 
acter, ability  and  attainments,  must  have  reached  the  age  of  eight- 
een years,  and  will  be  called  upon  to  exhibit  orally  as  well  as  in 
writing  their  knowledge  and  opinions  on  subjects  which  requiro 
.judgment,  reflection,  presence  of  mind  and  decision.  If  a young 
man  of  eighteen  and  upward  shows  that  he  has  done  well  what  he 
t had  undertaken  to  do  thus  far  in  life,  that  lie  has  preserved  a sound 
constitution  in  vigorous  health,  has  mastered  the  studies  appropriate 
to  his  age,  is  honest,  diligent,  thoughtful,  teachable,  courageous, 
courteous,  and  ambitious  of  excellence  generally,  then  the  country 
nas  every  assurance  which  can  be  given  that  on  this  basis  of  char 
ac ter,  talents,  attainments,  and  application,  a solid  fabric  of  military 
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education  can  be  reared,  and  that  in  the  hour  of  trial  he  will  show 
not  only  courage  to  dare,  but  competence  to  devise,  influence  and 
command.  In  the  responsibilities  of  such  an  hour  will  be  found  tho 
fruitage  of  all  his  previous  promise  and  preparation. 

To  the  objection — “that  a competitive  examination  must  always  re- 
sult in  the  success  of  the  best  instructed,  wholly  irrespective  of  the  ca- 
pacity of  the  competing  candidates;  and  the  plan  will  thus  secure 
for  the  country  the  services  of  dull  mediocrity  well  instructed,  and 
exclude  genius  without  opportunities  of  development,” — we  reply, 
that  this  docs  occur  now  under  the  present  system,  but  need  not, 
and  never  has  been  the  result  of  competitive  examination  properly 
conducted.  The  examination  which  we  propose  to  have  inaugurated, 
is  not  to  search  simply  or  mainly  for  the  results  of  memory  or  dili- 
gence, but  for  “ vigor  and  aptitude  of  mind  ” in  reference  to  the 
special  purposes  of  this  Academy.  The  examination  will  be  poorly 
conducted,  and  will  operate  here  widely  differently  than  elsewhere, 
if  it  does  not  only  exclude  in  advance  palpable  incompctency,  and 
ascertain  beyond  doubt  the  possession  by'  all  the  successful  candi- 
dates, of  that  knowledge  which  is  the  basis  of  a special  military  train- 
ing, but  also  seek,  and  give  credit  in  the  result,  for  the  quick  eye,  tho 
firm  set  mouth,  the  vigor  and  elasticity  of  body,  the  rapid  decision,  tho 
contempt  of  danger,  the  competency  to  influence  and  command — 
and  all  the  other  marks  of  the  incipient  soldier  and  officer,  as  well 
as  the  mathematical  tastes  and  qualities  of  mind  which  indicate 
the  successful  engineer.  Composed  as  every  Examination  Commis- 
sion might  be,  of  at  least  one  experienced  officerof  the  United  Stntes 
Army,  of  one  member  (past  or  present,)  of  the  Academic  Board,  of 
one  officer  of  the  State  Militia,  as  well  as  one  or  more  experts  in 
educational  matters,  the  military  qualities  of  body,  character  and 
mind,  will  be  sought  for  as  well  as  the  mere  results  of  memory,  dil- 
igence and  good  opportunities  of  instruction,  in  the  competing  can- 
didatca 

To  the  objection,  that  candidates  will  make  special  preparation, 
and  in  the  phraseology  of  the  class-room,  “ cram  for  tho  occasion,” 
* we  reply, — to  such  preparation  and  cramming  as  cover  the  whole 
ground  of  a good  English  education,  we  can  see  no  possible  objec- 
tion ; the  more  of  it,  the  better.  If  the  preparation  is  only  crude  and  on 
the  surface,  we  are  sure  that  the  ploughshare  of  interrogation  requir- 
ing precise  answers,  oral  and  written,  will  very  soon  expose  its 
superficial  and  undigested  character. 

To  the  sifting  out  and  selection  by  open  competition,  might  be 
added  a period  of  probation  for  the  successful  candidates — making 
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their  first  year’s  connection  with  the  academy  a further  test  of  capac- 
ity, preparation,  and  aptitude  for  a military  'career.  No  pains  and  no 
expense  should  be  spared  to  exclude  from  the  academy  and  the  ser- 
vice, incompetent,  indifferent,  and  nntcachablc  cadets  and  officers ; 
such  men  are  “cumberers  of  the  ground,”  aud  uo  influence  and 
inertia  should  be  potent  enough  to  resist  the  inevitable  working  of 
the  principle  of  open  competition,  npplied  at  frequent  intervals,  and 
at  every  stage  of  promotion,  in  getting  rid  of  such  cadets  and  officers. 

The  fact  that  such  a public  examination  is  to  be  held  from  year  to 
to  year,  and  that  the  educational  privileges  of  this  Academy,  and 
immediate  and  prospective  promotion  in  the  army  are  the  prizes 
which  await  success,  will,  in  five  years  call  forth  more  latent  genius 
in  the  obscure  corners  and  poor  families  of  a State,  than  has  ever 
been  sought  out  by  the  lantern  of  patronage,  (which  is  now  seldom 
carried  beyond  the  family,  or  neighborhood,  or  party  of  the  person 
having  the  nomination,)  since  the  foundation  of  the  Academy. 
With  the  network  of  public  and  elementary  schools,  woven  by  state 
legislation  over  all  the  land— with  public  schools  of  a higher  grade, 
and  special  schools  of  science  and  the  arts  already  established,  at 
short  intervals,  or  which  will  be  called  into  existence  by  the  demand 
for  a higher  and  different  preparation  from  that  now  given,  it  may 
be  safely  said,  that  no  genius,  likely  to  attract  the  attention  of  a 
member  ol  Congress,  will  exist,  which  will  not  bo  developed  under 
the  same  influences  by  which  the  “ dull  mediocrity”  of  the  rest  of 
the  community  will  be  educated.  Once  set  in  the  path  of  instruc- 
tion and  development,  real  genius  will  assert  its  own  claims  to  atten- 
tion, and  will,  on  a first  or  second  trial,  before  any  board  of  exam- 
iners, make  its  vigor,  courage,  and  persistence  felt.  The  result 
will  be  the  same  in  this  institution,  as  in  every  really  good  Public 
High  School  and  Free  Academy — all  classes  as  to  wealth,  occupa- 
tion, religious  and  political  affinities  will  be  represented, — provi- 
ded the  regulations  are  judicious,  and  the  examination  practical 
and  impartial. 

This  is  the  experience  of  the  competitive  principle  in  France  ever 
since  it  was  inaugurated  by  Carnot  in  the  Polytechnic  School  at 
Paris,  and  Napoleon  extended  its  application  to  every  public  special 
school,  and  to  promotion  in  every  department  of  administration, 
civil  as  well  as  military.  And  where  is  there  more  general  adminis- 
trative ability,  central  and  local  ? Where  are  abler  or  better  trained 
officers,  military  and  civil,  to  be  found?  Where  does  “ well  instruct- 
ed mediocrity,”  no  matter  how  well  backed  up  by  wealth,  find  less 
favor,  or  genius  for  organization  and  command,  no  matter  how  poor 
or  unfriended,  find  such  speedy  aud  sure  recognition  ? 
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The  experience  of  England  in  the  trial  of  the  two  principles  of 
patronage  and  competitive  examination  for  admission,  not  only  to 
the  military  and  naval  schools,  but  to  the  East  Lidia  and  the  Civil 
service  generally,  is  instructive,  and  especially  on  the  points  which 
we  are  now  considering.  Prior  to  the  Crimean  war,  (which  exposed 
the  utter  incompetency  of  a large  number  of  officers,  who  had  ob- 
tained their  military  education  and  promotion  by  patronage  and 
purchase,) — admission  to  the  Royal  Military  Academy  at  Woolwich, 
was  by*  nomination,  and  the  ago  fixed  by  law,  was  fourteen  years. 

The  Secretary  of  War  was  satisfied  by  personal  inquiry  in  1855, 
that  nothing  could  do  so  much  to  narrow  and  cramp  the  full  develop- 
ment of  a boy's  mind,  as  his  long  confinement  from  so  early  an  age 
among  lads  having  the  same  limited  attainments,  special  studies,  and 
destination ; — that  a majority  of  those  admitted  on  nomination  and 
through  influential  friends,  had  only  the  minimum  qualifications 
specified  by  law; — that  to  most  cadets  tho  severer  studies  were 
irksome  and  imperfectly  mastered,  on  account  of  immaturity  of 
mind  and  imperfect  preparation; — that  the  certainty  of  promotion 
by  influence  and  purchase,  after  obtaining  the  diploma  of  the 
Academy,  and  not  unfrcquently  without  it,  took  away  all  stimulus 
for  continued  study ; — that  resignations  were  common,  when 
the  profession  of  arms  ceased  to  be  a pastime,  or  could  bt  exchanged 
for  something  that  paid  better — and  tho  service  was  incumbered  by 
officers  without  large  and  trained  capacity  for  command,  although 
not  deficient  in  courage  and  dash.  Under  these  circumstances  the 
Secretary  of  War,  advanced  the  minimum  age  of  candidates  from 
fourteen  to  eighteen  years,  removed  all  the  general  studies  of  the 
Academy  into  the  preparatory  course,  and  opened  the  doors  of  ad- 
mission to  those  only,  who  could  prove  their  title  to  enter  by  personal 
merit,  in  a free  competitive  examination.  The  same  principle  was 
applied  to  appointments  and  promotion  in  the  new  regiments  called 
for  by  the  exigences  of  tho  great  war  in  which  England  found  her- 
self engaged. 

Subjects,  time,  and  places  of  examination,  were  officially  made 
known  throughout  the  kingdom,  and  commissions  to  conduct  the 
examinations  were  appointed,  composed  of  men  of  good  common 
sense,  military  officers,  and  eminent  practical  teachers  and  educators. 
The  results  as  stated  in  a debate  in  •Parliament,  five  years  later,  on 
extending  this  principle  to  all  public  schools,  and  to  all  appoint- 
ments and  promotions  in  every  department  of  the  public  service, 
were  as  follows : — In  the  competitive  examinations  for  admission 
to  the  Royal  Military  Academy,  candidates  from  all  classes 
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of  society  appeared — sons  of  merchants,  attorneys,  clergymen, 
mechanics,  and  noblemen,  and  among  the  successful  competi- 
tors, every  class  was  represented.  Among  the  number  was  the 
son  of  a mechanic  in  the  arsenal  at  Woolwich,  and  the  son  of 
an  earl,  who  was  at  the  time  a Cabinet  Minister — the  graduates  of 
National  Schools,  and  the  students  of  Eton,  and  other  great  Public 
Schools.  The  most  successful  candidates  were  between  the  ages  of 
eighteen  and  nineteen,  as  is  found  to  be  the  case  in  competitions  for 
admission  to  the  Polytechnic  School  of  France.  Out  of  o^9  suc- 
cessful candidates  for  the  latter,  between  1854  and  1857, 450  were  over 
eighteen  years.  But  the  most  important  result  of  the  competitive  ex- 
aminations for  Woolwich,  was  the  superior  mental  ability,  the  vigorous 
health,  and  eagerness  for  study  exhibited  by  the  new  classes,  and 
the  small  number  who  have  failed  on  account  of  ill-health  or  incom- 
pctency.  On  this  point,  Mr.  Edward  Chadwick,  in  a Report  before 
the  National  Social  Science  Association,  at  Cambridge,  in  1802, 
says : — 

“ Out  of  an  average  three  hundred  patronage  appointed  cadets  at 
the  Royal  Military  Academy  at  Woolwich,  for  officers  of  engineers  and 
the  artillery,  during  the  five  years  preceding  the  adoption  of  the 
principle  of  open  competition  for  admission  to  the  Academy,  there 
were  fifty,  who  were  after  long  and  indulgent  trial,  and  with  a due 
regard  to  influential  parents  and  patrons,  dismissed  for  hopeless  in- 
capacity for  the  service  of  those  scientific  corps.  During  the  five 
subsequent  years,  which  have  been  years  of  the  open  competition 
principle,  there  has  not  been  one  dismissed  for  incapacity.  More- 
over, the  general  standard  of  capacity  has  been  advanced.  An  emi- 
nent professor  of  this  university  who  has  taught  as  well  under 
the  patronage  as  under  the  competitive  system  at  that  Academy, 
declares  that  the  quality  of  mind  of  the  average  of  the  cadets,  has 
been  improved  by  the  competition,  so  much  so,  that  he  considers 
that  the  present  average  quality  of  mind  of  the  cadets  there, — though 
tho  sorts  of  attainment  are  different,  has  been  brought  up  to  the  average 
of  the  first  classmen  of  this  (Cambridge)  university,  which  of  itself  is  a 
great  gain.  Another  result,  the  opposite  to  that  which  was  confi- 
dently predicted,  by  the  opponents  to  the  principle,  has  been  that 
the  average  physical  power  or  bodily  strength,  instead  of  being  di- 
minished, is  advanced  beyond  (he  average  of  their  predecessors.’’ 

The  opening  of  the  Royal  Military  School  at  Woolwich  to  com 
petition,  on  the  basis  of  a more  advanced  age,  and  more  thorough 
general  education,  has  not  only  drawn  in  pupils  of  higher  average 
ability  and  attainments,  but  has  enabled  the  authorities  to  extend 
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the  course  of  instruction.  In  this,  the  only  safe  way,  they  solved 
the  problem  which  has  tortured  the  ingenuity  of  the  friends  of  our 
Academy — of  crowding  new  studies  acknowledged  to  be  desirable 
if  not  indispensable,  into  a course  already  too  crowded  for  cadets 
so  unequally,  and,  many  of  them,  so  imperfectly  prepared  for  tho 
course  as  it  is. 

Another  result  of  immense  importance  to  the  educational  inter- 
ests of  Great  Britain  haa  followed  the  introduction  of  these  open 
competitive  examinations  for  appointments  to  the  Military  and  Naval  ' 
Schools,  to  the  East  India  service,  as  well  as  to  fill  vacancies  in  tho 
principal  clerkships  in  the  War,  Admiralty,  Ordnance  and  Home 
Departments  of  the  government : — a stimulus  of  the  most  healthy 
and  powerful  kind,  worth  more  than  millions  of  pecuniary  endow- 
ment, has  been  given  to  all  the  great  schools  of  the  country,  includ- 
ing the  universities  of  England,  Scotland  and  Ireland.  As  soon 
as  it  was  known  that  candidates,  graduates  of  Trinity  College,  Dub- 
lin, had  succeeded  over  competitors  from  Oxford  and  Edinburgh  in 
obtaining  valuable  appointments  in  the  East  India  service — the 
professors  in  the  latter  universities  began  to  look  to  their  laurels. 
As  soon  as  it  was  known  to  the  master  of  any  important  school, 
that  some  of  his  leading  pupils  might  compete  in  these  examina- 
tions, and  that  his  own  reputation  as  a teacher  depended  in  a meas- 
ure on  tho  success  or  failure  of  these  pupils,  he  had  a new  motive 
to  impart  the  most  vigorous  and  thorough  training  to  his  whole 
school. 

The  success  of  candidates  who  had  never  seen  the  insido  of  a gov- 
ernment Military  School,  in  open  competition  for  appointments  to 
the  Artillery  and  Engineer  Corps,  in  the  new  regiments  raised  in 
1855,  over  those  who  hold  the  diplomas  of  the  Royal  Military 
Academy,  was  one  of  the  reasons  which  led  to  a thorough  revision 
of  tho  whole  system  of  military  education. 

These  results,  imperfectly  presented  here,  will,  the  Visitors  believe, 
be  realized  from  the  changes,  which  they  now  suggest,  in  the  require- 
ments as  to  age,  attainments,  capacity  and  aptitude,  and  especially  in 
the  mode  of  ascertaining  these  qualifications,  of  candidates  foi 
appointments  to  the  Cadet  Corps  of  the  United  States  Army. 

To  the  present  low  requirements,  and  mode  of  selecting  cadets, 
do  they  attribute  the  hostility  which  they  know  exists,  to  some  ex 
tent,  against  this  Academy,  in  different  parts  of  the  country.  Tho 
charges  of  personal,  and  political  favoritism  in  making  nominations, 
and  the  absence  of  reasonable  search,  among  all  the  youth  of  a dis- 
trict, for  the  best  qualified  in  natural  endowments  and  acquired 
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Knowledge  irrespective  of  the  poverty,  or  wealth,  or  occupation,  ot 
family,  or  party  relations  of  the  parents  or  guardians,  we  are  forced  to 
believe,  in  too  many  instances,  to  be  well  founded.  To  these  hasty 
and  injudicious  nominations,  do  we  attribute  the  bitter  disappoint- 
ments of  so  many  individuals  and  families  caused  by  the  numerous 
failures  to  pass  the  almost  formal  entrance  examinations  in  reading, 
spelling,  penmanship,  and  elementary  operations  of  arithmetic,  or 
if  admitted,  to  maintain  a respectable  standing  in  conduct  and 
studies  during  their  first  year’s  connection  with  the  institution.  To 
this  inequality  of  preparation  and  maturity  of  mind  on  entrance,  do 
we  attribute  the  astonishing  disparity  of  capacity  and  attainments 
iii  the  members  of  the  same  class,  and  the  very  large  proportion  of 
all  who  are  admitted,  who  fail  to  graduate  in  very  high  standing  as 
men  of  science  or  military  promise. 

To  this  want  of  preparatory  knowledge,  maturity  of  mind,  and 
taste  for  mathematical  and  military  studies,  do  we  attribute  most  of 
the  difficulties  of  internal  administration,  and  class-room  instruction. 
So  long  as  the  cadet  is  a boy,  or  if  full  grown  in  body,  a youth  with 
only  boyish  tastes,  and  without  scholarly  and  soldierly  aspirations, — 
so  long  as  not  a few  are  in  the  Academy,  not  because  they  sought 
its  privileges  from  an  inward  and  irrepressible  impulse  to  a military 
career,  but  for  the  eclat  of  a military  position  to  be  resigned  when 
such  position  involves  sacrifices ; to  long  will  the  admission  of  each 
new  class,  and  especially,  the  period  of  encampment  be  signalized 
not  only  by  boyish  pranks,  but  by  personal  outrages  on  unoffending 
members  of  the  same  corps,  which  we  had  supposed  to  belong  to 
the  dark  ages  of  collegiato  institutions,  when  boyish  inmates  were 
congregated  in  large  numbers  away  from  the  restraints  of  family 
discipline ; — so  long  will  the  time,  skill,  and  patience  of  able  pro- 
fessors, which  should  be  devoted  to  the  elucidation  of  difficult  scien- 
tific principles  and  their  applications  to  military  art,  be  engrossed  in 
supplying  the  defects  of  an  elementary  education,  which  should  have 
been  obtained  by  the  cadet  as  well,  or  better,  at  home ; so  long  will 
the  severe  mathematical  studies,  and  their  special  applications,  diffi- 
cult enough  to  task  a well  disciplined  mind  even  with  the  prepara- 
tion provided  in  a thorough  knowledge  of  arithmetic,  algebra,  and 
geometry, — be  irksome  in  the  extreme,  and  be  never  mastered  to  any 
useful  purpose  to  the  army  of  the  United  States,  by  more  than  one 
half  of  the  graduates  of  the  Academy ; — so  long  will  the  country  be 
disappointed  in  the  subsequent  career  of  many  graduates,  for  whoso 
military  instruction  and  training  all  these  appropriate  and  costly 
preparations  have  been  made. 
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In  view  of  these  and  other  considerations  the  Board  of  Visitors 
unanimously  recommend  that  the  law  and  regulations  relating  to 
the  military  academy  be  so  modified  as  to  provide  as  follows: 

I.  The  Cadet  Corps  of  the  army  of  the  United  States  shall  con- 
sist of  four  hundred  members,  to  which  each  state  and  territory  shall 
be  entitled  to  a number  equal  to  its  representation  in  the  Congress 
of  the  United  States,  and  the  remainder  shall  be  designated  by  the 
President  from  the  country  at  large,  including  the  District  of  Colum- 
bia ; and  he  shall  also  fill,  in  the  same  way,  any  vacancy  which  for 
any  cause  may  remain  unfilled,  for  three  months  after  the  annual 
examination  in  each  year. 

II.  No  person  shall  be  appointed  to  the  cadet  corps  until  he  has 
been  found  qualified  in  the  particulars  designated  by  law,  after  a 
public  examination  conducted  in  such  places,  at  such  times,  and  in 
such  manner  as  Congress  shall  prescribe ; from  which  examination 
no  person  resident  of  that  portion  of  the  country  for  which  the  same 
is  held,  shall  he  excluded,  who  shall  present  credentials  from  the 
teacher  or  teachers  whom  he  had  last  attended,  that  he  is  over  sev- 
enteen, and  under  twenty-one  years  of  age,  of  unblemished  moral 
character,  and  personal  habits,  of  good  physical  strength  and  con- 
stitution, and  has  given  evidence  of  aptitude  and  vigor  of  mind  fot 
the  Btudies  and  duties  of  a military  career.  The  examiners  shall 
make  return  under  oath  to  the  Secretary  of  War,*of  the  persons  so 
presenting  themselves,  examined,  and  found  qualified,  arranged 
in  the  order  of  merit,  specifying  the  residence  and  school  or  schools 
which  they  have  attended  in  the  two  years  previous,  and  the  degree 
of  merit  exhibited  in  each  subject  of  the  examination.  And  all 
appointments  to  fill  vacancies  for  any  state  or  territory,  or  for  the 
country  at  large,  shall  bo  made  from  these  returns,  and  in  the  order 
of  merit  as  assigned  by  tho  examiners,  until  the  same  shall  he 
revised  by  new  regulations  of  the  Department. 

III.  No  person  shall  be  returned  to  the  Secretary  of  War  as  a 
suitable  candidate  for  admission  to  the  Cadet  Sk>rps,  unless  he 

1.  Shall  be  over  seventeen,  and  under  twenty-one  years  of  age. 

'2.  Shall  possess  an  unblemished  moral  character  and  correct  per- 
sonal habits.  • 

3.  Shall  he  in  good  health,  and  in  no  way  incapacitated  by  want 
of  vigor  and  elasticity  of  physical  constitution  for  military  service. 

4.  Shall  possess  vigor  and  aptitude  of  mind  for  the  studies  of  the 
Military  Academy,  and  shall  give  evidence,  oral  and  written, .of  a 
good  English  education,  which,  in  view  of  the  wide  spread  facilities 
of  instruction  in  public  and  private  schools,  might  very  properly 
embrace 
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(a.)  The  correct  use  of  the  English  language,  in  speaking,  read- 
ing, and  writing  the  same. 

(4.)  Penmanship,  book-keeping,  and  elementary  drawing. 

(e.)  The  ability  to  perform  with  facility  and  accuracy  the  various 
operations  of  arithmetic. 

(d.)  The  elementary  principles  of  algebra  and  geometry. 

(e.)  A thorough  knowledge  of  American  geography  and  history, 
and  the  leading  features  of  the  Constitution  of  the  United  States, 
and  of  the  State  of  bis  residence. 

'(f.)  Or  so  much  of  the  subjects  above  specified  as  shall  be  deemed 
indispensable  to  the  immediate  and  profitable  attention  of  the  Ca- 
dets on  their  admission  to  the  special  studies  and  occupations  of  a 
military  school. 

5.  Shall  make  a written  declaration  of  his  desire  to  obtain  ad- 
mission to  the  Cadet  Corps  for  the  purpose  of  qualifying  himself  for 
the  military  service  of  the  United  States,  which  service  he  assumes 
from  the  date  of  his  appointment  as  cadet,  to  continue  in  the 
same  for  a period  of  at  least  sixteen  years — bearing  true  faith  and 
allegiance  to  the  Constitution  and  government  of  the  United  States, 
against  all  enemies,  foreign  and  domestic,  and  paramount  to  all  obli- 
gations to  any  State  government,  authority,  or  constitution. 


APPENDIX. 

The  Appendix  to  the  Report  of  the  Visitors  of  the  Military  Academy 
for  1868,  contains  the  following  tables  and  documents  referred  to  in  the 
Report. 

Table  A. — Showing  the  condition  in  life  of  the  parents  of  the  Cadets 
of  the  United  States  Military  Academy  from  1842  to  1863  inclusive. 

Table  B. — Showing  the  number  of  Cadets  actually  admitted  into  the 
United  States  Military  Academy  from  each  State  and  Territory  from  its 
origin  March  16th,  1802,  to  October  19th,  1863. 

Table  0. — Showing  the  number  of  Cadets  who  have  graduated  at  the 
Military  Academy,  from  its  origin  to  1863,  with  the  State  and  Territo- 
ries where  appointed. 

Table  D.— Showing  the  whole  number  of  Cadets  admitted  and  the 
whole  number  graduated  from  each  State  and  Territory  from  1802  to  Oc- 
tober 1863,  together  with  the  percentage  of  those  who  graduated,  and  of 
who  failed,  out  of  the  whole  number  admitted  from  each  State,  and  the  num- 
ber of  Cadets  to  which  each  State  and  Territory  is  now  entitled,  according 
to  the  apportionment  of  members  of  Congress,  under  the  Census  of  1860. 
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Not*. — Of  tho  97  Cadet*  admitted,  to  October  19th.  16(58,  a*  given  in  the  table  on  page  821,  46  were  appointed  from  the  U.  8.  Volunteer*  engaged  in  the  War, 
who  held  the  following  rank:  1 Captain,  5 First  Lieutenants,  8 Second  Lieutenants,  10  Xpn-commlseioned  Officers,  20  Privates,  1 Musician,  and  6 CUrks+ 
from  military  department*. 


STATEMENT  SHOWING  THE  NUMBER  OF  CADETS  ACTUALLY  ADMITTED  INTO  THE  UNITED  STATES  MILITARY 
ACADEMY  FROM  ITS  ORIGIN,  MARCH  16th,  1802,  TO  OCTOBER  19th,  1863. 
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Not*.— Owing  to  the  destruction  of  the  records  by  Are  In  1688.  the  States  in  whtgh  some  of  the  Cadets  resided  previous  to  that  event  Is  Riven;  though  It  Is 
believed  they  were  Appointed  “At  Large."  The  President  of  the  United  Slates  having  determined  late  In  August,  1S&J,  to  Dll  all  the  existing  vacancies  from  the 
aeceded  States  there  were  in  the  Pon«TH  Class,  numbering  97,  on  the  19tU  of  October,  4*  thus  appointed.  10  Cadets  similarly  appointed  bud  not,  on  that  date,  been 
examined  for  admission  into  the  Military  Academy. 


THE  FOLLOWING  STATEMENT  EXHIBITS  THE  ACTUAL  NUMBER  OF  CADETS  WHO  HAVE  GRADUATED  AT  THE 
MILITARY  ACADEMY,  FROM  ITS  ORIGIN  TO  THE  PRESENT  DATE,  WITH  THE  STATES  AND  TERRITORIES 
WHENCE  APPOINTED. 
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TABLE  D. 


EXHIBITING  THE  WHOLE  NUMBER  Or  CADETS  ADMITTED  TO  THE  MILITARY  ACADEMY 
FROM  EACH  STATE  AND  TERRITORY,  AND  THE  WHOLE  NUMBER  GRADUATED. 


iTkT*  AM)  TERRI- 
TORY, 

Admitted. 

Graduated. 

Fail'd  to  Graduate. 

Remain. 

s3 
.*» 
c — 
£3 

From 

Total. 

From 

Total. 

Per  cent. 

Number. 

Per  cent. 

No. 

Per  ct. 

Alabama, 

1817 

88 

1822 

26 

.295 

61 

.693 

1 

.012 

7 

Arkansas, 

1827 

17 

1841 

5 

.294 

.705 

s 

California, 

1850 

10 

1862 

i 

.100 

6 

.600 

3 

.300 

3 

Connecticut,  .... 

1802 

102 

1805 

55 

.539 

43 

.422 

4 

.039 

4 

Delaware, 

1806 

41 

1808 

18 

.439 

22 

.539 

1 

.022 

1 

1 822 

20 

1826 

6 

.300 

14 

.700 

1 

Georgia, 

1813 

130 

1815 

441 

.329 

95 

.670 

... 

3 

Illinois, 

1815 

81 

1810 

30 

.370 

42 

.519 

9 

.in 

13 

Indiana, 

1812 

100 

1814 

48 

.440 

52 

.477 

9 

.083 

11 

Iowa, 

1830 

14 

18-13 

6 

.428 

6 

.428 

2 

.144 

6 

3 

2 

.667 

1 

.333 

1 

Kentucky, 

1813 

190 

1810 

83 

.423 

105 

.531 

8 

.046 

9 

Louisiana, 

1817 

67 

1810 

15 

.223 

51 

.761 

1 

.016 

4 

Maine, \ . . . 

1808 

102 

1811 

64 

.529 

43 

.422 

6 

.040 

5 

Maryland, 

1802 

179 

1802 

79 

.441 

95 

.537 

5 

.022 

5 

Massachusetts,  . . 

1802 

232 

1802 

131 

.324 

91 

.392 

10 

.043 

10 

Michigan, 

1814 

38 

1823 

17 

.447 

18 

.474 

3 

.079 

s 

Minnesota, 

1850 

6 

1850 

2 

.333 

2 

.333 

j 

.333 

2 

Mississippi, 

1819 

51 

1823 

14 

.274 

37 

. .725 

.... 

6 

Missouri, 

1802 

67 

1*800 

24 

.358 

37 

.552 

6 

.090 

9 

New  Hampshire,. 

1817 

78 

1808 

47 

• .602 

28 

.359 

3 

.039 

3 

New  Jersey, .... 

1803 

101 

1806 

51 

.504 

45 

.446 

5 

.050 

5 

New  York, 

18H2 

650 

1803 

320 

.506 

289 

.444 

32 

.050 

31 

North  Carolina, . . 

1803 

100 

1805 

63 

.331 

127 

.008 

8 

Ohio, 

1813 

243 

1815 

118 

.485 

105 

.432 

20 

.083 

19 

Oregon, 

1854 

1861 

1 

.333 

1 

.333 

1 

.333 

1 

Pennsylvania,  . . . 

1804 

424 

1806 

197 

.464 

203 

.479 

24 

.057 

24 

Rhode  Island, . . . 

1814 

42 

1817 

20 

.476 

20 

.170 

2 

.048 

2 

South  Carolina, . . 

1809 

159 

1806 

59 

.371 

100 

.028 

.... 

6 

Tennessee, 

1815 

178 

1820 

50 

.314 

122 

.080 

10 

Texas, 

1840 

11 

1853 

3 

.272 

8 

.727 

2 

Vermont, 

1803 

104 

1804 

75 

.721 

26 

.250 

3 

.029 

3 

Virginia, 

1802 

379 

1803 

142 

.374 

237 

.615 

4 

.011 

IS 

1863 

1 

1 

1.000 

•A 

Wisconsin 

1837 

17 

1848 

7 

.411 

7 

.412 

3 

.177 

6 

Dist.  of  Columbia, 

1806 

113 

1811 

50 

.443 

62 

.640 

1 

.008 

I 

New  Mexico, .... 

1852 

6 

1861 

1 

.200 

3 

.600 

1 

.200 

1 

Utah, 

1853 

3 

1858 

i 

.333 

1 

.333 

i 

.333 

1 

1855 

2 

1861 

2 

.100 

i 

.509 

1 

1858 

2 

1862 

1 

.500 

1 

1.000 

1 

1861 

1 

1 

1.000 

1 

1863 

1 

1 

1 .000 

1 

1863 

1 

1 

1.000 

1 

At  largo, 

1837 

330 

139 

.421 

150 

.473 

35 

.106 

40 

1803 

26 

Total 

4,026 

2,020 

210 

294 

The  Totals  in  the  column  of  Cadets  admitted,  graduated,  and  failed  to  graduate,  for  each  State 
and  Territory,  and  for  the  country  ut  large,  are  obtained  from  Table*  prepared  by  Capt.  Bbvnton, 
in  his  “ History  of  the  United  States  Military  Academy.*'  The  per  centage  of  graduates,  failure*, 
Sir.,  is  calculated  from  the  totals  thus  obtained.  The  minute  accuracy  of  the  results  is  slightly 
effected  by  the  difficulty  of  assigning  the  twenty-six  Cadets  admitted,  whose  place  of  midenc* 
was  unknown,  to  their  respective  Stale*.  The  column  of  Cadets  to  which  each  State  and  Territory 
is  entitled  in  the  apportionment  of  members  of  Congress  under  the  Census  of  I860,  is  official  so  far 
as  States  not  involved  in  rebellion  are  concerned  ; the  latter  is  given  according  to  the  Census  of  1&j4 
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OPINION'S  OP  C01.  THAYER  AND  OTHERS. 

On  the  recommendations  of  the  Board  of  Visitors  at  to  the  conditions  of 

admission  to  the  United  States  Military  Academy  alWest  Point. 

Extract  from  a letter  of  Col.  Sylvancs  Thayer,  Superintend- 
ent of  the  United  States  Military  Academy,  from  1816  to  1831. 

“ The  Extracts  from  the  Report  of  the  Visitors  at  West  Point,  for  1803, 
I have  read  with  the  highest  satisfaction,  not  to  say  admiration.  The 
subject  of  the  admission  of  Cadets,  their  number,  age,  attainments,  and 
mode  of  appointment,  is  discussed  in  the  most  complete  and  able  manner, 
ne  laissant  rien  a desirer , as  far  as  I can  sec.  I am  naturally  the  more 
pleased  from  finding  my  own  views  so  perfectly  reflected  in  many  import- 
ant particulars.  The  only  difference  1 notice  is  the  small  addition  to  my 
standard  of  attainment  fbr  admission.  1 not  only  agree  to  that,  but 
would  raise  the  standard  as  high  as  Congress  would  be  willing  to  adopt. 
The  higher  the  standard,  the  more  perfect  will  be  the  test  of  capacity. 
The  subject,  as  you  may  well  suppose,  is  not  a new  one  with  me.  More 
that)  forty  years  ago  I made  my  first  effort  to  have  the  mode  of  appoint- 
ment by  nomination,  done  away  with,  and  admission  by  open  competition 
adopted.  My  last  effort  before  the  late  one,  was  made  in  1858,  while  I 
was  in  command  of  the  Corps  of  Engineers,  during  the  absence  of  Gen. 
Totten.  At  the  same  time,  I recommended  a higher  standard  of  attain- 
ment, a Board  of  Improvement,  and  some  of  the  other  changes  comprised 
in  my  “ Propositions,”  but  with  little  expectation,  however,  that  my  soli- 
tary voice  would  be  heeded.  After  long  despairing,  I ain  now  encouraged 
and  cheered.  Admission  by  competitive  examination,  open  to  all,  may 
not  be  attained  as  soon  as  we  wish,  but  come  it  must  at  no  d stant  day. 
Let  every  future  Board  of  Visitors  recall  the  attention  of  the  Government 
to  your  excellent  Report ; no  new  arguments  arc  needed,  and  let  all  the 
publications  devoted  to  the  cause  of  education,  agitate  the  question 
unceasingly. 

We  have  been  favored  with  tho  perusal  of  the  “Propositions, 
referred  to  in  Col.  Thayer’s  letter,  and  submitted  by  him  to  the  Secre- 
tary of  War,  in  1863,  with  “ Suggestions  for  the  Improvement  of  the 
United  States  Military  Academy.”  So  far  as  the  Visitors  go,  their 
views,  and  those  of  Col.  Thayer,  are  almost  identical,  but  Col. 
Thayer's  communication  to  the  Secretary  includes  many  other  sug- 
gestions relating  to  the  instruction,  discipline,  and  administration 
of  the  institution,  which  we  hope  will  be  adopted  by  the  Secretary, 
and  embodied  in  the  Regulations. 

In  addition  to  the  modifications  suggested  by  Col.  Thayer,  we 
should  like  to  see  the  theoretical  course  at  West  Point  reduced  to 
two  years;  and  Special  Courses,  orSchools  of  Application  and  Practice 
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established  for  the  Engineer,  Artillery,  Cavalry,  and  Infantry  service, 
open  only  to  those  who  should  show  natural  aptitude,  and  the  proper 
amount  of  acquired  knowledge,  whether  graduates  of  the  scientific 
course  of  West  Point,  or  any  State  scientific  or  classical  school,  in 
a competitive  examination.  In  each  of  these  courses  or  schools,  there 
should  be  a graduation,  and  promotion,  in  the  particular  service, 
according  to  merit.  Our  whole  system  of  military  instruction 
should  terminate  in  a staff  school,  open  only  to  those  who,  iu  ad- 
dition to  the  knowledge  required  for  graduation  in  at  least  two  of  the 
above  special  courses,  should  have  had  at  least  three  years  actual 
experience  in  service.  While  members  of  the  Staff  School,  these 
candidates  fof  the  Staff  Corps,  should,  if  called  for  by  the  Skate 
authorities,  assist  without  compensation,  in  conducting  Military 
Encampments  of  the  Officers  of  the  State  Militia,  like  those  held 
every  year  in  Switzerland,  and  corresponding  to  what  is  known  iu 
this  country  to  Teacher’s  Institutes.  The  graduates  of  the  Staff 
School,  should  constitute  the  Staff  Corps,  from  which  all  vacancies 
in  the  higher  offices  of  the  Regular  Army  should  be  filled,  ami  all 
appointments  to  new  regiments  be  made. 

Extract  from  a letter  of  Gen.  II.  K.  Oliver. 

I have  read  with  tho  utmost  care,  the  Extract  from  the  Report  of  the 
Board  of  Examiners  of  the  Military  Academy  at  West  Point,  for  the  year 
18G3,  and  most  heartily  concur  in  the  views  therein  set  forth,  and  espe- 
cially in  that  portion  of  it,  which  recommends  a competitive  examination 
of  candidates  for  admission.  In  all  its  relations  it  is  right  In  fact  it 
stands  out  prominently  as  the  only  proper  mode  of  admittance. 

My  intimate  acquaintance  with  the  Academy,  having  attended  the  ex- 
amination in  1846,  by  invitation,  and  again  in  1847,  as  Secretary  of  the 
Ilonrd  of  Visitors  for  that  year,  enables  me  to  speak  with  reasonable 
authority.  These  visits  afforded  me  opportunities,  which  I improved  to 
the  utmost,  and  most  minutely,  to  become  intimately  well  informed  of  the 
effect  of  the  prevailing  method  of  selection,  and  of  its  practical  results 
upon  character  and  scholarship  after  admission,  as  well  a?  to  know,  with 
what  degree  of  fidelity,  tho  institution  was  answering  the  intent  of  its 
founding,  and  the  just  expectation  of  the  country  ; and  I was  then  satis- 
fied, and  subsequent  observation  has  confirmed  me  in  my  opinion,  that 
whatever  of  deficiency  prevailed,  was  traceable  to  the  method  of  admis- 
sion. Faithful  teachers  and  faithful  teaching  will  achieve  great  results, 
but  they  can  not  make  good,  incompetent  natural  endowments,  nor  infuse 
vigor  and  life  into  sluggish  natures.  I sincerely  hope  that  tho  Govern- 
ment will  feel  the  force  of  your  views,  and  comply  with  your  most  com- 
mendable recommendations. 
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Resolution  adopted  by  the  American  Institute  of  Instruction  at 
the  Annual  Meeting  in  August,  1863. 

Whereas,  the  security  and  honor  of  the  whole  country  require  in  the 
military  and  naval  service  the  right  sort  of  men  with  the  right  sort  ol 
knowledge  and  training ; and  whereat,  the  military  and  naval  schools  es- 
tablished to  impart  this  knowledge  and  training  will  fail  in  their  objects, 
unless  young  men  are  selected  as  students,  of  the  right  age,  with  suitable 
preparatory  knowledge,  with  vigqy  of  body,  and  aptitude  of  mind,  for  the 
special  studies  of  such  schools;  and  whereat,  the  mode  of  determining  the 
qualifications  and  selecting  the  students,  may  be  made  to  test  the  thorough- 
ness of  the  elementary  education  given  in  the  several  States,  therefor 

Rewired,  That  the  Directors  of  the  American  Institute  of  Instruction 
are  authorized  and  instructed  to  memorialize  the  Congress  of  tho  United 
States,  to  revise  the  terms  and  mode  of  admission  to  the  National  Military 
and  Naval  Schools,  so  as  to  invite  young  men  of  the  right  spirit,  and  with 
vigor  and  aptitude  of  mind  for  mathematical  and  military  studies,  who 
aspire  to  serve  their  country  in  the  military  and  naval  service,  to  com- 
pete in  open  trial  before  intelligent  and  impartial  examiners  in  each  State, 
without  fear  or  favor,  without  reference  to  the  wealth,  or  poverty,  or  oc- 
cupation, or  political  opinions  of  their  parents  or  guardians,  for  such 
admission,  and  that  in  all  cases  the  order  of  admission  shall  be  according 
to  the  personal  merits  and  fitness  of  the  candidate." 

Extract  from  letter  of  Prof.  Monroe,  St  John’s  College,  Fordham,  N.  Y. 

I rejoice  that  some  one  has  taken  hold  of  this  subject  at  last.  It  needs  only 
to  be  understood  to  be  adopted ; for  I can  not  see  from  what  quarter  any  oppo 
sition  to  it  can  arise.  You  rightly  observe  tliat  "nil  the  educational  institutions 
of  the  several  States”  are  interested  in  this  mode  of  appointment.  Great  Britain, 
France,  and  many  of  the  Continental  States  admit  to  their  military  schools  tho 
most  competent  young  men  who  present  themselves,  and  the  method  is  found 
to  be  as  economical  as  it  is  equitable.  Long  years  of  winnowing  is  saved  to 
the  Government ; for  the  subjects  who  present  themselves  are,  of  course,  the 
most  capable.  For  several  years  I was  a witness  of  the  beneficial  effects  pro- 
duced on  youth  in  Franco  by  the  stimulat  ion  of  their  energies  in  order  to  under- 
go an  examination  for  admission  into  the  military  or  naval  schools.  Our  present 
mode  of  appointment  appears  to  be  an  anomaly ; for  while  monarchies  find  it 
expedient  to  adopt  a less  exclusive  mode  of  sustaining  their  military  organiza- 
tions, we  still  cling  to  one  founded  on  patronage  and  prerogative.  Many  of  our 
young  men  in  different  colleges  and  educational  institutions  have  a taste  and 
vocation  to  tho  military  profession,  and  have  an  equal  right  to  compete  for  a 
place  in  the  only  fields  where  such  a taste  can  be  gratified — viz , in  the  army 
and  navy.  These  careers  should  then  be  open  to  them.  Thera  is  danger  and 
want  of  policy  in  suppressing  the  legitimate  aspirations  of  young  men  in  a 
nation  which  is,  say  what^wo  can,  passionately  fond  of  military  glory. 

Extract  from  the  Report  of  the  Board  of  Visitors  of  the  U.  S.  Military 
Academy  at  West  Point  for  1864. 

The  main  features  of  the  Report  of  the  Visitors  for  1363  wo  most  cordially 
approve,  especially  its  recommendations  of  competitive  examination,  and  raising 
the  age  and  qualifications  of  candidates  for  admission.  The  only  student  who 
obtained  his  appointment  through  competitive  examination  (introduced  into  his 
district  by  the  member  of  Congress  upon  whose  recommendation  he  was  ap- 
pointed from  the  common  schools*  of  New  York)  graduated  at  the  head  of  his 
class  this  year. 

* The  tueeeeiful  candidate,  out  of  twenty  competitor*,  wm  a member  of  the  Free  Academy  gf 
be  city  of  New  York,  and  tlood  in  scholarship  about  the  middle  of  hi*  elate. 
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The  beneficial  effect  on  schools,  as  regards  both  pupils  and  teach- 
ers, of  throwing  open  appointments  in  civil,  as  well  a9  in  military 
and  naval  service,  to  competition,  and  giving  them  to  the  most  mer- 
itorious candidates,  on  examination,  is  thus  commented  on  in  the 
Report  of  the  Queen’s  Commissioners  on  the  Endowed  Schools  of 
Ireland : 

This  measure  has  received  the  unanimous  approval  of  our  body,  who  regard 
it  os  an  effectual  method  of  promoting  intermediate  education.  The  experience 
already  obtained  respecting  the  operation  of  public  and  competitive  examina- 
tions, so  far  as  they  have  hitherto  been  tried,  leaves  no  doubt  on  our  minds  that 
the  extension  of  this  system  would,  under  judicious  management,  produce  very 
beneficial  effects,  both  in  raising  the  standard  of  instruction,  and  in  stimulating 
the  efforts  of  masters  and  *f  pupils.  The  educational  tests  adapted  for  exami- 
nations for  the  public  service  would  be,  in  our  opinion,  of  all  others  the  most 
general  in  their  character,  and  therefore,  those  best  calculated  to  direct  the 
efforts  of  teachefs  to  that  course  of  mental  discipline  and  moral  training,  the  at- 
tainment of  which  constitutes,  in  our  opinion,  the  chief  object  of  a liberal  educa- 
tion. The  experience  of  the  civil  sendee  commission  has  shown  the  short- 
comings of  all  classes  in  the  most  general  and  most  elementary  branches  of  a 
literary  and  scientific  education. 

Those  views  arc  strongly  corroborated  by  the  testimony,  appended  to  tho 
Report,  of  prominent  teachers  and  educators  consulted  on  the  subject: 

Prof.  Bullen,  in  the  Quecu’s  College,  Cork,  remarks : — “ No  movement  ever 
made  will  so  materially  advance  education  in  this  country  as  the  throwing  open 
public  situations  to  meritorious  candidates.  It  has  given  already  a great  im- 
pulse to  schools  and  will  give  greater.  The  consequence  of  throwing  the  civil 
service  open  to  the  public  is  already  beginning  to  tell — although  only  in  opera- 
tion a few  months,  it  1ms  told  in  a most  satisfactory  manner  in  this  city;  and, 
from  what  I can  see,  it  will  have  the  happiest  results  on  education  generally.*1 

Prof.  King,  Head  Master  of  a Grammar  School  at  Ennis,  writes: — “These 
examinations  have  already  caused  improvements  in  my  own  school  by  induc- 
ing me  to  give  instruction  in  branches  which  I had  never  taught  before.” 

The  Dean  of  Klphin,  the  Archdeacon  of  Wuterford  and  the  Bishop  of  Doun, 
advocate  the  measure  on  the  ground  of  its  tendency  to  produce  competition  be- 
tween schools,  and  to  stimulate  private  enterprise.  The  Bishop  of  Cashel 
“thought  that  this  competition  would  be  more  valuable  than  the  endowment 
of  schools  giving  education  gratuitously." 

In  confirmation  of  the  above  views,  and  as  an  illustration  of  the  benefits  likely 
to  accrue  both  to  the  cause  of  education  and  to  the  public  service  from  the  ex- 
tension of  tho  system  of  competitive  examinations,  we4may  add  that,  at  the  Into 
competitive  examination  for  nertilicates  of  merit  held  by  the  Royal  Dublin  So- 
ciety, Mr.  Samuel  Chapman,  who  was  educated  solely  by  the  Incorporated  So- 
ciety, as  a foundation  boy,  obtained  the  first  place  and  a priao  of  £5.  In  con- 
sequence of  this  success  the  Bank  of  Ireland  immediately  appointed  him  to  a 
clerkship.  Mr.  Chapman  was  originally  elected  to  the  Pococke  Institution,  from 
a parish  school,  by  a competitive  examination;  and  on  his  leaving  the  Santry 
school  Prof.  Galbraith  appointed  him  his  assistant  in  Trinity  College,  in  conse- 
quence of  tho  skill  in  drawing  which  he  exhibited,  and  his  knowledge  of  mathe- 
matics, as  proved  by  his  final  examination. 
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DEBATE  IN  THE  UNITED  STATES  SENATE,  MAY  18TH,  1801. 


Tub  Bill  making  appropriation  for  the  Military  Academy  being  under  consid- 
eration, Senator  Anthony,  of  R.  Islund,  remarked  on  the  following  amendment: 

And  be  it  further  enartrd,  That  hereafter,  in  all  appointments  of  cadets  to  the 
Military  Academy  at  West  Point,  the  selections  for  puch  appointments  in  the 
several  districts  shall  be  made  from  the  candidates  according  to  their  respective 
merits  and  qualifications,  to  be  determined  under  such  rules  and  regulations  as 
the  Secretary  of  War  shall  from  time  to  time  prescribe. 

This,  Mr.  President,  is  substantially  the  proposition  which  I offered  at  the  last 
session ; and  although  I was  not  so  fortunate  ns  to  obtain  for  it  the  assent  of  the 
Senate,  mainly  from  an  apprehension  of  practical  difficulties  in  carrying  out  what 
is  admitted  to  be  a desirable  reform  if  it  coirtd  be  effected,  yot  the  general  ex- 
pression of  Senators  was  so  much  in  favor  of  the  principle,  and  I have  been  so 
much  strengthened  in  my  views  on  the  subject  by  subsequent  reflection  and  ex- 
amination, that  I am  emboldened  to  renew  it. 

I difTer  entirely  from  those  who  are  fond  of  disparaging  the  Military”  Academy. 
It  has  been  of  incalculable  service  to  the  country;  it  is  the  origin  and  the  con- 
stant supply  of  that  military  science  without  which  mere  courage  would  bo 
constantly  foiled,  and  battles  would  be  but  Indian  fights  on  a large  scale.  Not 
to  speak  of  the  Mexican  war,  throughout  the  whole  of  which  West  Point  shone 
with  conspicuous  luster,  it  is  safe  to  leave  the  v tulication  of  the  Academy  to  the 
gallant  and  able  men  who  have  illustrated  the  annals  of  the  war  that  is  now 
raging.  Xor  have  its  indirect  advantages  been  less  marked  than  its  direct.  It 
lias  kept  alive  a military  spirit,  and  kept  up  a good  standard  of  military  instruc- 
tion iu  the  volunteer  militia.  It  furnished,  from  its  graduates  who  have  retired 
from  the  Array,  scores  of  men  who  rushed  to  the  head  of  our  new  levies,  who 
organized  and  instructed  them,  inspired  them  with  confidence,  and  led  them 
over  many  a bloody  field  to  many  a glorious  victory.  Largo  numbers  of  our 
best  volunteer  officers  owe  their  instruction  indirectly  to  West  Point 

To  say  that  no  course  of  military  instruction  can  make  a pupil  a military  ge- 
nius, can  create  in  him  that  rare  quality  that  takes  in  at  a glance,  almost  by  in- 
tuition, the  relative  strength  of  great  masses  opposed  to  each  other,  and  that 
power  of  combination  which  can  bring  an  inferior  forco  always  in  greater  num- 
ber upon  the  severed  portions  of  a superior  force,  is  very  true.  To  discard  mil- 
itary education  on  that  account  would  be  like  shutting  up  the  schools  and  col- 
leges because  they  can  not  turn  out  Miltons  and  Burkes  and  Websters.  Edu- 
cation does  not  create,  it  develops  and  enlarges  and  inspires  and  elevates.  It 
will  make  the  perfect  flower,  the  majestic  tree,  from  the  little  seed;  but  it  must 
have  the  seed.  And  what  I desire  is  that  the  Academy  at  West  Point  should 
have  the  best  seed;  that  its  great  resources,  its  careful  culture,  its  scientific  ap- 
pliances, should  not  bo  wasted  on  second-rate  material.  The  Academy  has 
ueveabad  a fair  chance;  the  country  has  not  had  a fair  chance;  the  boys  have 
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the  country.  I desire  that  the  Aa  demy  shall  begin,  ns  it  goes  on,  upon  the 
not  had  a fair  chance.  This  is  what  I want  them  all  to  have,  and  especially 
competitive  principle.  As  all  its  standing,  nil  its  honors,  are  won  by  competi- 
tion, so  should  the  original  right  to  compete  for  them  be  won.  I would  give 
all  the  youth  of  the  country  a fair  chance;  and.  moro  desirable  than  that,  I 
would  give  the  country  a fair  chnnco  for  all  its  youth.  I would  have  the 
Academy  tilled  up  by  those  young  men  who,  upon  examination  by  competent 
judges,  should  be  found  moRt  likely  to  render  the  beat  service  to  the  country ; 
to  make  the  best  officers ; whose  qualifications,  physical,  intellectual,  and  moral, 
whose  tastes  and  habits,  should  seem  to  best  fit  them  for  military  life. 

But,  it  is  objected,  no  such  examination  would  be  infallible.  Of  course  it 
would  not  be.  No  human  judgment  is  infallible.  Our  deliberations  are  not  in- 
fallible; but  therefore  shall  we  not  deliberate?  The  decisions  of  the  Supreme 
Court  are  not  infallible;  therefore  shall  wo  abolish  the  court? 

A Senator.  The  Senator  from  Now  Hampshire  would  say  yes. 

Mr.  Anthony . I know  the  Senator  from  New  Hampshire  [Mr.  Halk] 
would  say  “Yes.”  He  would  abolish  both  the  Academy  and  the  Court,  and  I 
can  well  suppose  that  the  policy  which  would  abolish  tho  one  might  abolish  tbo 
other.  But  although  such  an  examination  would  not  bo  infallible,  it  would,  if 
properly  organized  and  properly  conducted,  accomplish  much  toward  the  reform 
which  all  admit  to  be  desirable,  if  it  be  practicable.  It  can  not  be  doubted  that 
the  young  men  who  would  come  out  best  from  such  a trial  would,  as  a body, 
bo  superior  to  those  who  are  selected  upon  mere  personal  preferences,  and  these 
preferences  generally  not  for  themselves,  but  for  their  parents;  uot  for  their  owu 
qualifications,  but  as  a recognition  of  the  political  services  of  their  Cithers. 

But,  again,  it  was  objected  when  I made  this  proposition  a year  ago  that  it 
was  not  equal;  because,  in  giving  to  any  given  place  of  examination,  some 
young  men  would  have  further  to  travel  than  others  I If  this  objection  hod 
not  been  gravely  made  by  men  for  whom  I have  the  highest  respect  I 
should  be  tempted  to  call  it  puerile.  A boy  asks  the  privilege  of  going  n hun- 
dred miles  to  the  place  of  examination,  and  is  told  that  he  can  not  have  it  be- 
cause another  boy  will  have  to  go  two  hundred  miles,  and  another  but  fifty,  and 
it  is  not  equal!  The  fact  that  either  of  them  would  go  five  hundred  miles  on 
foot  for  the  opportunity  of  competition  is  not  taken  into  the  account.  On  the 
some  principle  our  elections  are  not  equal,  for  one  man  must  travel  Airther  than 
another  to  reach  the  polls.  For  a boy  who  can  not  obtain  the  means  to  travel 
from  bis  home  to  the  place  of  examination — and  there  will  be  very  few  such  of 
those  who  would  be  likely  to  pass  high  in  the  examination — the  plan  proposed 
would  be  no  worse,  certainly,  than  the  present  system ; for  those  who  have  the 
means  the  difference  in  travel  is  too  small  an  item  to  enter  into  the  account 

No  plan  can  be  made  perfectly  equal.  Shall  we  therefore  refuse  to  make  a 
large  advance  toward  equality?  Certainly  the  system  which  invites  a competi- 
tion from  all  who  are  in  a condition  to  avail  themselves  of  it  is  more  equal  trinn 
that  which  excludes  all  competition.  But  although  equality  in  tho  advantages 
of  the  Academy  is  very  desirable,  and  although  the  amendment  proposed  would 
be  a long  step  in  that  direction,  it  is  not  for  that  reason  that  I urge  it  It  is 
not  to  give  ail  the  young  men  on  equal  chance  for  tho  Academy,  it  is  to  give 
the  Academy  a chance  for  the  best  young  men  ; and  although  even  under  this 
system  the  'jest  young  men  will  often  fail  of  success,  it  can  not  be  doubted  that 
many  more  of  them  will  cuter  the  service  than  under  the  present  system. 
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Nor  will  the  advantages  of  this  competition  bo  confined  to  those  who  reach 
the  prize  for  which  so  many  vrill  struggle.  An  incalculable  although  an  inci- 
dental benefit  will  accrue  to  the  thousands  whose  youthful  hearts  will  be  stirred 
oy  an  honorable  ambition,  and  who  will  cultivate  their  minds  by  liberal  studies 
and  develop  their  physical  power  by  manly  exercises  in  the  struggle  upon  which 
the  humblest  may  enter,  and  in  which  the  proudest  can  pbtuin  only  what  he 
fairly  earns.  Under  the  present  system  the  Academy  wastes  full  half  its 
Strength  upon  boys  who  never  ought  to  be  admitted,  and  whose  natural  inca- 
pacity derives  but  little  benefit  from  the  partial  training  that  they  receive  there. 
Under  the  system  proposed,  the  Academy  would  exert  its  influence  u]>on  thou- 
sands of  the  brightest  and  most  aspiring  boys  all  over  tho  country,  stimulating 
them  to  the  pursuit  of  such  studies  and  to  the  formation  of  such  habits  as,  if 
they  fail  to  carry  them  to  West  Point,  will  help  to  conduct  them  to  usefulness 
and  honor  iu  whatever  path  of  life  they  may  choose. 

But,  again,  we  are  met  with  the  objection  that  this  proposition  is  impractica- 
ble, that  it  looks  very  well  on  paper,  but  that  it  can  not  be  carried  into  effect. 
Let  us  see.  It  is  quite  safe  to  conclude  that  what  has  been  done  can  be  done, 
and  that  what  wise  and  judicious  people  do,  and  persist  in  doing  after  experi- 
ment. is  proper  to  be  done.  What  is  the  most  warlike  nation  of  Europe? 
What  nation  of  Europe  has  carried  military  science  to  the  highest  degree? 
What  nation  of  Europe  has  the  greatest  genius  for  organization?  You  will  say 
the  French.  Let  us  see  what  is  their  sytem.  I read  from  the  report  of  the  Com- 
mission appointed  by  Congress  in  18G0  to  visit  the  Military  Academy  at  West 
Point,  and  report  upon  the  system  of  instruction ; a commission  of  which  you, 
Mr.  President,  [Mr.  Foot,]  were  a member: 

Among  the  European  systems  of  military  education  that  of  France  is  preemi- 
nent. The  stimulating  principle  of  competition  extends  throughout  the  whole 
system;  it  exists  in  the  appointment  of  the  student,  in  his  progress  through  the 
preliminary  schools,  iu  his  transfer  to  the  higher  schools,  in  his  promotion  to  the 
Army,  and  in  his  advancement  in  his  subsequent  career.  The  distinguishing 
features  of  the  French  system  are  thus  described  by  the  British  commissioners. 

“ 1.  The  preportion,  founded  apparently  upon  principle,  which  officers  Educated 
in  military  schools  are  made  to  bear  to  those  promoted  for  service  from  tho 
ranks.  2.  The  mature  ago  at  which  military  education  begins.  3.  The  system 
of  thorough  competition  on  which  it  is  founded.  4.  The  extensive  Stato  assist- 
ance afforded  to  successful  candidates  for  entrance  into  military  schools  when- 
ever their  circumstances  require  it.  * * * * * * 

Admission  to  the  military  schools  of  France  can  only  bo  gained  through  u 
public  competitive  examination  by  those  who  have  received  tho  degree  of 
bachelor  of  science  from  the  lyceos  or  public  schools,  and  from  the  orphan 
school  of  La  FI  echo. 

A powerful  influence  has  thus  been  exercised  upon  the  character  of  education 
in  France.  Tho  importance  of  certain  studies  has  been  gradually  reduced,  while 
tlmse  of  a scientific  character,  entering  more  directly  into  the  pursuits  of  life, 
have  been  constantly  elevated. 

The  two  great  elementary  military  schools  ore  the  -School  of  St  Cyr  and  tho 
Polytechnic  School.  Those,  as  well  ns  the  other  military  schools,  are  under  tho 
charge  of  the  Minister  of  War,  with  whom  the  authorities  of  the  schools  are  in 
direct  communication.  Commissions  in  the  infantry,  cavalry,  and  marines  can 
only'  be  obtained  by  service  iu  the  ranks  of  the  army,  or  by  passing  successfully 
through  the  School  of  St.  Cyr,  admission  to  which  is  gained  by  tho  competitive 
examination  already  referred  to.” 

Again,  the  Commission  say,  speaking  of  tho  School  of  St.  Cyr: 

Tho  admission  is  by  competitive  examination,  open  to  all  youths,  French  by 
birth  or  by  naturalization,  who,  on  the  1st  of  January  preceding  their  candidature, 
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were  not  loss  than  sixteen  and  not  more  than  twenty  years  old-  To  this  exam- 
ination are  also  admitted  soldiers  in  the  ranks  between  twenty  and  twenty-live 
years,  who,  at  the  date  of  its  commencement,  have  been  actually  in  service  in 
their  regiments  for  two  years. 

A board  of  examiners  passes  through  France  once  every  year,  and  examines 
all  who  present  themselves  having  the  prescribed  qualifications. 

A list  of  such  candidates  as  are  found  eligible  for  admission  to  St  Cyr  is  sub- 
mitted to  the  Minister  of  War.  The  number  of  vacancies  has  already  been  de- 
termined. and  the  candidates  admitted  are  taken  in  the  order  of  merit. 

Twenty-seven,  or  sometimes  a greater  number,  are  annually,  at  the  close  of 
their  second  year  of  study,  placed  in  competition  with  twenty-five  candidates 
from  the  second  lieutenants  belonging  to  the  army,  if  so  many  are  forthcoming, 
for  admission  to  the  Staff-School  at  Paris.  This  advantage  is  one  object  which 
serves  as  a stimulus  to  exertion,  the  permission  being  given  according  to  rank 
in  the  classification  by  order  of  merit. 

In  regard  to  the  Polytechnic  School,  the  Commission  say: 

Admission  to  the  School  is,  and  has  been  since  its  first  commencement  in 
1794,  obtained  by  competition  in  a general  examination,  held  yearly,  and  open 
to  all.  Every  French  youth  between  the  ages  of  sixteen  and  twenty  (or  if  in 
the  army  up  to  the  age  of  twenty-five)  may  offer  himself  as  a candidate. 

This  is  the  system  which  was  organized  by  Carnot  and  adopted  and  extended 
by  Napoleon.  Under  this  system  the  French  army  has  attained  its  perfection 
of  organization,  its  high  discipline,  its  science,  its  dash,  and  its  efficiency. 

But  not  the  French  ulone  have  adopted  tho  competitive  system.  In  England, 
all  whose  traditions  are  aristocratical,  where  promotion  in  the  army  has  so  long 
boon  made  by  putronage  and  by  purchase,  the  sturdy  common  sense  of  the  na- 
tion has  pushed  away  the  obstructions  that  have  blocked  up  the  avenues  to  the 
army,  and  have  opened  them  to  merit,  come  from  what  quarter  it  may.  In  the 
commencement  of  the  Crimean  war,  the  English  people  were  shocked  at  the 
evident  inferiority  of  their  army  to  the  French.  Their  officers  did  not  know 
how  to  take  care  of  their  men.  or  how  to  fight  them.  And  although  in  the  end 
British  pluck  and  British  persistence  vindicated  themselves,  ns  they  always 
have  and  always  will,  it  was  not  till  thousands  of  lives  had  been  sacrificed  that 
might  have  been  saved  under  a better  system.  No  French  officer  would  have 
permitted  that  memorable  charge  at  Balnklava,  which  was  as  remarkable  for 
the  stupidity  that  ordered  it  as  for  the  valor  that  executed  it,  and  which  has 
been  sung  in  verses  nearly  as  bad  as  tho  generalship  which  they  celebrate. 
After  the  war,  the  English  Government,  with  the  practical  good  sense  which 
usually  distinguishes  it,  came,  without  difficulty,  to  the  conclusion  that  merit 
was  better  than  family  in  officering  the  army,  and  tb  it  it  was  more  desirable  to 
put  its  epaulets  upon  the  shoulder  of  those  who  could  take  care  of  the  men  and 
lead  them  properly  than  upon  those  who  could  trace  their  descent  to  the  Con- 
queror, or  whose  uncles  mild  return  members  of  Parliament.  Accordingly, 
the  Royal  Military  Academy,  which  had  been  filled,  ns  ours  is,  by  patronage, 
was  thrown  open  to  public  competition.  On  this  subject  I quote  from  the  very 
interesting  and  valuable  report  of  tho  Visitors  of  the  Military  Academy  in  1863 : 

The  same  principle  was  applied  to  appointments  and  promotion  in  the  new 
reginnnts  called  for  by  the  exigencies  of  tho  great  war  in  which  England  founo 
herself  engaged. 

Subjects,  time,  and  place  of  examination  were  officially  made  known  through- 
out the  kingdom,  and  commissions  to  conduct  the  exnminntibns  were  appointed, 
composed  of  men  of  good  common  sense,  military  officers,  and  eminent  practical 
teachers  and  educators.  The  results,  as  stated  in  a debate  in  Parliament  five 
3“ars  later,  on  extending  this  principle  to  all  public  schools,  and  all  nppoint- 
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ments  and  promotions  in  every  department  of  the  public  service,  were  as  fol- 
lows: in  the  competitive  examinations  for  admission  to  the  Royal  Military 
Academy  candidates  from  all  classes  of  society  appeared — sons  of  merchants, 
attorneys,  clergymen,  mechanics,  and  noblemen,  and  among  the  successful  com- 
petitors every  cinss  was  represented.  Among  the  number  was  the  son  of  u me- 
chanic in  the  arsenal  at  Woolwich,  and  the  son  of  an  earl  who  was  at  that  time 
a cabinet  minister — the  graduates  of  national  schools,  and  the  students  of  Eton, 
and  other  gretit  public  schools. 

On  this  point  Mr.  Edward  Chadwick,  in  a report  before  tho  National  Social 
Science  Association,  at  Cambridge  in  1862,  says: 

‘‘Out  of  an  average  three  hundred  patronage-appointed  cadets  nt  the  Royal 
Military  Academy  at  Woolwich,  for  officers  of  engineers  and  the  artillery,  during 
the  live  years  preceding  tho  adoption  of  the  principle  of  open  competition  for 
admission  to  the  Academy,  there  were  fifty  who  were,  after  long  and  indul- 
gent, trial  and  with  a due  regard  to  infiucutial  parents  and  patrons,  dismissed 
for  hopeless  incapacity  for  the  service  of  those  scientific  corps.  During  the 
five  subsequent  years,  which  have  been  years  of  tho  open-competition  prin- 
ciple, there  has  not  been  one  dismissed  for  incapacity.  Moreover,  the  general 
standard  of  capacity  has  been  advanced.  An  eminent  professor  of  this  univer- 
sity, who  has  taught  as  well  under  the  patronage  ns  under  the  competitive  sys- 
tem at  that  Academy,  declares  that  tho  quality  of  mind  of  the  average  of  tho  ca- 
dets has  been  improved  by  the  competition,  so  much  so  that  he  considers  that  tho 
present  average  quality  of  tho  mind  of  cadets  there,  though  the  sorts  of  attain- 
ment are  difi'erent,  has  been  brought  up  to  the  average  of  tho  first-class  men  of 
this  (Cambridge)  university,  which  of  itself  is  a great  gain.  Another  result,  tho 
opposite  to  that  which  was  confidently  predicted  by  the  opponents  to  the  princi- 
ple,' has  been  that  the  average  physical  power  or  bodily  strength,  instead  of  be- 
ing diminished,  is  advanced  beyond  tho  average  of  their  predecessors.” 

I read  this  also  from  the  same  report: 

Another  result  of  immense  importance  to  the  educational  interests  of  Great 
Britain  has  followed  tho  introduction  of  these  open  competitive  examinations 
for  appointments  to  tho  military  and  naval  schools,  to  the  East  India  service,  os 
well  as  to  fill  vacancies  in  tho  principal  clerkships  in  the  war,  admiralty,  ordnance, 
and  homo  departments  of  the  Government  A stimulus  of  the  most  healthy 
and  powerful  kind,  worth  more  than  millions  of  pecuniary  endowment,  has  been 
given  to  all  the  great  schools  of  the  country,  including  the  universities  of  Eng- 
land, Scotland,  and  Ireland.  As  soon  as  it  was  known  that  candidates,  gradu- 
ates of  Trinity  College*,  Dublin,  had  succeeded  over  competitors  from  Oxford  and 
Edinburg  in  obtaining  valuable  appointments  in  the  East  India  service,  tho  pro- 
fessors in  the  latter  universities  began  to  look  to  their  laurels.  As  soon  as  it 
was  known  to  tho  master  of  any  important  school  that  somo  of  his  leading  pu- 
pils might  compete  in  these  examinations,  and  that  his  own  reputation  as  a 
teacher  depended  in  a measure  on  the  success  or  failure  of  these  pupils,  he  had 
a new  motive  to  impart  tho  most  vigorous  and  thorough  training. 

Such  has  been  the  result  in  Frunce  and  in  England.  We  are  not  without 
examples  at  home.  Tho  competitive  system  hae  been  tried  in  repeated  in- 
stances here  in  the  appointments  both  to  the  Military  and  the  Naval  Academy. 
Several  Representatives  in  Congress,  with  a conscientious  sense  of  the  responsi- 
bility resting  upon  them,  have  given  their  patronage  to  the  result  of  general 
competition,  among  them  the  gentleman  who  so  ably  represented,  in  the  last 
Congress,  the  district  in  which  I live.  Tho  results  have  been  most  satisfactory. 
Here,  again.  I will  quote  from  tho  report  of  the  Board  of  Visitors  for  1863: 

Tho  principle  itself,  of  selection  by  merit,  either  in  the  mode  of  public  exami- 
nation or  of  careful  and  searching  inquiry  by  competent  and  impartial  educators 
designated  for  this  purpose  by  the  parties  to  whom  custom,  and  not  law,  had  as- 
signed the  grave  responsibility  of  nominating  candidates,  has  been  voluntarily 
applied  in  several  Congressional  districts.  Not  a cadet  known  toflavebeen 
thus  selected  and  appointed  has  ever  broken  down  from  want  of  vigor  of  body 
or  mind,  or  fuiled  to  reach  and  maintain  an  honorablo  position  on  the  merit-roll 
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of  the  Academy ; and  to  this  careful 'selection  by  those  who  felt  the  responsibil- 
ity of  the  privilege  accorded  to  them  is  the  country  indebted  for  its  mo6t  emi- 
nent and  useful  officers. 

The  same  report. makes  some  observations  on  another  point: 

To  the  objection  that  selection  by  public  competitive  examination  will  involve 
expense,  we  reply  that  any  expense  which  will  do  away  with  the  prejudices 
against  the  Academy,  which  the  present  system  of  patronage  has  done  so  much 
directly  and  indirectly  to  evoke  and  foster,  and  which  will,  at  the  same  time, 
exclude  incompetent  and  secure  the  services  of  vigorous,  talented,  well-trained 
officers  for  every  arm  of  the  service,  will  be  well  incurred.  But  in  our  opinion 
there  will  be  no  more  excuse  in  selecting  and  educating  a given  number  of 
cadets  on  this  plan  than  on  the  present.  The  two  thousand  cadets  who  were 
appointed  by  patronage  and  failed  to  graduate,  cost  the  Government,  directly 
and  indirectly,  each  year  a much  larger  sum  than  it  would  have  taken  to  have 
excluded  them  in  advance  from  the  institution  by  competitive  examination  and 
filling  their  places  by  better  men ; and  their  exclusion  by  substituting  better 
material  would  have  been  nn  incalculable  gain  to  the  Academy,  facilitating  its 
discipline,  increasing  the  value  of  its  instruction,  and  giving  to  the  Army  a 
larger  number  of  competent  officers. 

Even  under  the  despotic  government  of  Austria  the  competitive  system  has 
been  adopted  for  the  higher  places,  and  it  has  been  adopted  by  Prussia  and 
Italy.  In  Austria  every  subject  can  claim  admission  into  the  military  schools 
on  payment  of  the  cost  of  his  instruction ; and  all  the  appointments  to  the  staff 
are  on  the  competitive  system.  On  this  subject  I read  from  the  work  upon 
Military  Education  and  Schools,  by  Hon.  Henry  Barnard,  who  stands  in  the 
very  front  rank  of  the  great  educators,  and  who  gives  to  the  competitive  system 
the  weight  of  a name  which  alone  should  incline  us  strongly  in  its  favor : 

The  yearly  examinations,  the  manner  in  which  the  marks  of  the  monthly  ex- 
aminations tell  on  the  final  one.  and  the  careful  classification  of  the  pupils  in 
the  order  of  merit,  reminded  us  of  the  system  of  the  Polytechnic  more  than  any 
other  school  we  have  seen.  * * * • 

The  arrangements  for  the  general  staff-school  require  more  remark. 

In  our  report  upon  Austrian  schools  we  have  specially  noticed  this  school  as 
remarkable  for  its  thorough  and  open  competitive  character  from  first  to  last, 
and  its  very  sensible  plan  of  study.  Admission  to  it  is  by  competition,  open  to 
officers  of  all  arms.  The  pupils  are  not  unduly  overburdened  with  work ; per- 
haps there  is  even  room  for  one  or  two  more  subjects  of  importance;  but  what 
is  done  seems  to  be  done  thoroughly.  The  officers  are  carefully  ranked  on 
leaving  the  school,  according  as  the  abilities  they  have  displayed  nioy  be  con- 
sidered a criterion  of  their  fitness  for  employment  on  the  general  staff;  and  in 
this  order  they  enter  tbo  staff  corps.  The  consequence  is  that  every  officer 
knows  distinctly,  from  the  time  that  he  first  competes  for  admission  until  his 
final  examination  on  leaving,  that  the  order  in  which  he  will  enter  the  staff 
depends  entirely  on  his  own  exertions  and  success  at  the  school.  It  seemed  to 
us  that  this  open  competition  produced  a spirit  of  confidence  and  energy  in  the 
students  as  great,  if  not  greater,  than  any  we  met  with  elsewhere. 

I quote  from  the  samo  work  in  regard  to  the  military  education  in  Sardinia: 
Admission  into  the  artillery  and  engineer  school  may  be  considered  the  re- 
ward of  the  most  distinguished  pupils  of- the  Academia  Mititare , who,  after 
spending  their  last  year  in  that  institution  in  the  study  of  the  higher  mathemat~ 
ics,  chemistry,  and  architectural  drawing,  are  transferred  for  the  completion  of 
their  education  to  the  school  of  the  artillery  and  engineers. 

The  staff-school,  tlio  formation  of  which  dates  from  1850,  is  chiefly  frequented 
by  officers  of  the  infantry  and  cavalry,  who  must  be  below  the  age  of  twenty- 
eight  years  upon  their  entrance.  It  is  carried  on  upon  the  competitive  fiual  ex- 
amination* tha  ablest  entering  the  staff  corps  in  that  order. 

In  the 'same  work  Mr.  Barnard  characterizes  the  Staff-School  at  Vienna: 

The  most  striking  features  in  the  system  of  this  school,  both  at  the  eulranc* 
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And  throughout  the  course,  are,  that  it  is  distinctly  competitive,  that  it  admits 
v?iy  young  officers,  and  that  while  the  work  is  considerable,  the  subjects  for 
study  are  not  numerous.  In  these  three  points  it  differs  considerably  from  the 
Prussian  staff-school,  in  which  the  students  are  generally  older,  and  the  princi- 
ple of  comp  etition  is  not  so  fully  carried  out.  In  the  Austrian  school  the  stu- 
dontsare  pi  aeed.  on  entering,  in  the  order  which  their  entrance  examination 
has  just  fixed.  They  are  examined  once  a month  during  their  stay.  On  leav- 
ing the  school  their  respective  places  are  again  determined,  and  they  have  a 
claim  for  appointments  in  the  staff  corps  in  the  exact  order  in  which  they  were 
placed  on  leaving  the  school.  In  Belgium  the  competitive  system  is  fully  adopted. 

The  following  testimony  is  from  a report  on  the  progress  of  the  principle  of 
competitive  examination  for  admission  into  the  public  service,  road  before  Sec- 
tion F.  Economic  Science  and  Statistics  of  the  British  Association  for  the  Ad- 
vancement of  Science,  at  Leeds,  September  27,  1858,  by  Ed  ward  Chadwick : 

Mr.  Canon  Mosely  attests  that  the  “qualifications  of  the  whole ” body  of 
competitive  candidates  appeared  to  rise  above  the  general  “level  of  the  educa- 
tion of  the  country.’*  It  ia  stated  in  evidence  before  the  commissioners  for  in- 
quiring into  the  means  of  improving  the  sanitary  condition  of  the  army,  that  this 
was  most  decidedly  so  of  the  whole  body  of  competing  candidates  for  medical 
appointments  in  the  East  India  service.  Mr.  Canon  Mosely  concludes  his  re|X)rt 
on  the  last  year's  experience  in  the  following  terms:  “With  reference  to  the 
general  boojm*  and  tendency  of  competitive  examinations,  I may  perhaps  be  per- 
mitted the  observation,  that  the  consciousness  which  success  in  su  h examina- 
tions brings  with  it  in  early  life  of  a power  to  act  resolutely  on  a determinate 
plan,  and  to  achieve  a difficult  success,  contributes  more  than  the  consciousness 
of  talent  to  the  formation  of  a manly  and  honorable  character,  and  to  success  on 
whatever  career  a man  may  enter.” 

The  report  of  the  last  Board  of  Visitors  at  West  Point,  from  which  I have 
read,  I believe  has  not  yet  been  printed  by  Congress;  I have  read  from  a 
pamphlet  copy  of  it  printed  in  the  Journal  of  Education.  The  Board  was  com- 
posed, as  it  usually  is,  of  men  of  high  character  and  ability.  After  a full  and 
laborious  examination  of  the  whole  subject,  they  unanimously  and  earnestly 
recommend  the  adoption  of  the  competitive  system. 

If  the  appointments  to  fill  and  maintain  the  corps  at  this  maximum  [four  hun- 
dred] can  be  selected  out  of  the  many  American  youths  ambitious  to  serve  their 
country  in  the  Army,  on  the  plan  of  an  open  competitive  examination  in  the 
several  States,  the  Visitors  believe  that  ninety  out  of  every  one  hundred  thus 
appointed  will  go  through  the  whole  course  with  honor,  and  the  average  ability, 
scholarship,  and  good  conduct  of  the  whole  corps  will  equal  that  now  reached 
by  the  first  ten  of  each  class. 

With  such  experience  of  other  nations,  with  such  examples  at  home,  I sub- 
mit that  we  may  safely  in  this  republican  country  give  our  young  men  the  priv- 
ileges that  are  conceded  in  imperial  France  and  in  aristocratic  England ; that 
we  may  safely  place  competition  against  patronage,  and  give  to  modest  merit 
a chance  with  pretentious  imbecility.  I would  go  somewhat  further  in  tho 
competitive  system.  I would  not  ha^o  the  Army  or  the  Navy  officered  exclu- 
sively by  the  graduates  of  the  national  Academies.  If  any  young  man,  at  his  own 
expense,  and  by  his  own  study  and  aptitude  for  tho  profession,  has  fitted  him- 
self for  a command  in  either,  lot  the  competition  be  open  to  him  equally  with 
those  who  havo  been  instructed  at  the  public  expense,  and  let  the  epaulets  rest 
on  tho  shoulders  that  are  most  worthy  to  wear  them.  But  I do  not  propose  to 
follow  the  subject  to  this  extent  at  present.  I shall  be  abundantly  content  if 
the  Senate  will  adopt  the  competitive  system,  which  has  worked  so  \yell  in  other 
countries  and  so  well  here  as  far  as  it  has  been  tried,  in  the  Military  Academy. 
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ARTILLERY  SCHOOL  AT  FORTRESS  MONROE. 


HISTORICAL  NOTICE. 

The  Artillery  School  of  the  United  States  Array  at  Fortress 
Monroo,  was  organized  and  opened  April  1,  1868,  under  a code  of 
regulations  and  programme  of  instruction  drawn  up  by  Col.  William 
F.  Barry  (who  was  placed  in  command  from  the  start),  and  ap- 
proved by  the  General  of  the  Army.  After  two  years  of  expe- 
rience the  code  and  programme  were  revised,  and  the  present  sys- 
tem established.  The  class  of  1868  and  of  1869,  consisted,  each, 
of  twenty  lieutenants  of  artillery,  and  of  the  whole  number,  thirty- 
eight  were  sent  back  to  their  regiments  after  having  passed  a satis- 
factory examination.  To  this  number  at  the  close  of  the  school 
year  (April)  1871,  sixteen  more  out  of  the  class  of  twenty  were 
found  qualified  to  return  to  their  respective  regiments;  twenty 
more  are  now  in  the  progress  of  instruction,  constituting  together 
one-half  of  all  the  officers  of  that  grade  belonging  to  the  artillery. 

COURSE  OF  INSTRUCTION.* 

The  course  of  theoretical  instruction  embraces  the  subjects  of 
mathematics,  ordnance,  and  gunnery,  military  engineering  and  sur- 
veying, military  history,  and  military,  constitutional,  and  interna- 
tional law.  The  method  of  pursuing  these  studies  is  very  similar 
to  that  pursued  at  the  Military  Academy  at  West  Point,  viz.,  by 
recitations,  questions,  and  demonstrations  at  the  blackboard.  In 
military  history  each  officer  is  required,  in  addition  to  his  regular 
recitations,  to  prepare  and  read  before  the  class  and  staff  of  the 
school  two  essays  or  memoirs  upon  some  battle,  campaign,  or  the 
military  events  of  some  epoch  of  peculiar  interest. 

The  topics  for  these  essays  are  selected  by  the  instructor  in  mili- 
tary history,  with  the  approval  of  the  commandant  and  superintend- 
ent of  instruction,  and  are  generally  confined  to  events  not  prior  to 
the  last  two  decades  of  the  eighteenth  century. 

The  necessary  maps,  instruments,  and  apparatus  for  the  elucida- 

• Report  of  Col.  Barrv,  dated  September  12,  1871. 
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tion  or  practical  application  of  the  various  subjects  of  the  entire 
range  of  the  theoretical  course  have  to  a considerable  extent  been 
supplied  to  the  school  by  requisitions  upon  the  Engineer  and  Ord- 
nance Departments  of  the  Army.  They  arc  kept  in  active  use,  and 
are  of  the  greatest  value. 

Instructions  in  the  theoretical  course  is  confined  to  the  months 
of  autumn,  winter,  and  the  early  spring,  except  instruction  in  math- 
ematics, which  unavoidably  has  to  be  given  during  the  months  of 
May,  June,  July,  and  August. 

The  course  of  practical  instruction  is  pursued,  as  the  weather 
permits,  throughout  the  entire  year,  but  is  more  closely  attended  to 
during  the  months  of  Bummer  and  autumn.  This  course  consists 
of  the  service  of  every  species  of  gun,  howitzer,  or  mortar  in  use 
in  the  United  States  military  service;  of  the  use  of  the  various 
kinds  of  projectiles  and  fuses ; the  laying  of  platforms ; the  use  of 
plane-tables,  and  telemeters,  for  ascertaining  ranges ; of  mechanical 
manoeuvres ; transportation  and  other  handling  of  all  kinds  of  ord- 
nance, and  particularly  of  the  15-inch  guns  and  their  carriages,  and 
of  13-inch  mortars  and  their  beds,  and  of  other  heavy  material 
which  has  been  adopted  into  the  artillery  of  the  United  States. 

The  practical  course  also  includes  very  full  target  practice  with 
every  description  of  ordnance ; the  duties  of  the  laboratory,  as  far 
as  they  immediately  concern  officers  of  artillery ; and  the  study  of 
and  recitation  in  the  tactics  for  light  and  heavy  artillery,  and  as 
much  of  the  tactics  for  infantry  as  is  essential  for  artillery  officers. 

Guns,  carriages,  ammunition,  platforms,  artillery  machines,  inclu- 
ding hydraulic-jacks  of  greater  or  less  power,  and  other  appliances, 
are  suppliod  by  requisition  on  the  Ordnance  Department  in  such 
number  and  variety  as  may  be  desired.  The  school  is  compelled  to 
be  indebted  to  the  Ordnance  Department  for  the  occasional  use, 
when  necessary,  of  some  of  its  instruments  and  apparatus  for  deter- 
mining initial  velocities,  pressures,  densities,  etc. 

Instruction  in  the  practical  course  is  designed  to  be  as  thorough 
a3  possible,  and  no  officer  leaves  the  school  who  has  not  become 
practically  familiar  with  the  tools  of  his  trade,  and  able  to  use  them 
intelligently. 

A school  for  non-commissioned  officers,  and  for  such  other  enlist- 
ed men  as  may  dosiro  to  avail  themselves  of  its  advantages,  is  also 
established.  Every  non-commissioned  officer  belonging  to  the  five 
instruction  batteries  is  required  to  attend  the  school  for  one  year’s 
full  course  of  instruction ; all  other  enlisted  men  arc  permitted  to 
attend.  But  their  attendance  upon  school  is  entirely  voluntary. 
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Enlisted  men  of  good  character,  and  belonging  to  batteries  not  sta- 
tioned at  the  post  where  the  Artillery  School  is  established,  are  also 
permitted  to  enjoy  the  benefits  of  one  year’s  course  of  instruction 
at  the  school.  Such  men,  on  their  own  application,  arc  nominated 
by  their  battery  commanders  to  their  regimental  commanders,  on 
whose  approval  they  are  detached  from  their  batteries,  by  orders 
from  the  head-quarters  of  the  Army,  and  directed  to  report  them- 
selves in  person  to  the  commanding  officer  of  the  school.  Of  this 
last-named  class  of  men  twenty-two  have  undergone  or  arc  now  un- 
dergoing instruction  at  the  school. 

The  course  of  instruction  for  the  non-commissioned  officers  is 
both  practical  and  theoretical.  The  practical  course  is  pursued 
pari  passu  with  that  of  the  commissioned  officers,  but  is  not  carried 
to  the  same  extent,  being  restricted  to  the  scope  of  the  necessary 
duties  and  requirements  of  non-commissioned  officers  of  artillery, 
and  to  the  average  capacity  of  enlisted  men  of  that  grade  in  our 
Army. 

The  theoretical  course  of  instruction  for  the  non-commissioned 
officers  embraces  mathematics,  history  of  the  Uuited  States,  geog- 
raphy, reading,  and  writing.  The  subject  of  mathematics  includes 
the  entire  field  of  arithmetic,  and,  for  the  more  advanced  scholars, 
it  is  carried  as  far  as  equations  of  the  second  degree  in  algebra. 
The  instruction  in  most  of  the  branches  is  conducted  as  in  the  school 
for  commissioned  officers,  by  recitations  at  the  blackboard,  and  by 
questions. 

Since  the  commencement  of  the  duties  of  the  Artillery  School 
one  hundred  and  three  enlisted  men  (chiefly  non-commissioned 
officers)  have  gone  through  tho  entire  course  of  practical  and  theo- 
retical instruction  for  one  year,  and  have  been  awarded  by  the  staff 
of  the  school  engraved  certificates,  signed  by  each  of  its  members, 
setting  forth  that  fact. 

The  following-named  officers  constitute  the  staff  and  instructors 
at  the  school  at  the  present  date,  and,  with  the  above-stated  excep- 
tions, have  been  thus  on  duty  since  its  first  establishment: 

Commandant. — Colonel  W.  F.  Burry,  Second  Artillery. 

Sup  rrintendent  of  Ttieorttir.nl  Instruction. — Lieutenant-Colonel  I.  Roberts, 
Fourth  Artillery. 

Superintendent  of  Practical  Instruction. — Major  G.  A Do  Russy,  Third  Artil- 
lery. 

Member  of  Staff. — Major  T.  O.  Baylor,  Ordnance  Department. 

Adjutant  of  School  and  Secretary  of  Stuff. — First  Lieutenant  I.  C.  Brcckin- 
rid|<e,  Second  Artillery. 

Instructor  in  Mathematics,  Ordnance,  and  Gunnery. — Captain  R.  Lodor,  Fourth 
Artillery. 

Instructor  in  MiWa  y.  International,  and  Constitutional  Law , and  in  Tactics. — 
Captain  $ S.  Elder,  First  Artillery. 
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Instructor  in  Mathematics  and  Military  Engineering. — Captain  & N.  Benjamin. 
Second  Artillery. 

Insinuate  m Mathematics  and  Military  History. — Captain  E.  R.  "Warner, 
Third  Artillery. 

Instructor  in  Tactics. — Captain  J.  W.  Piper,  Fifth  Artillery. 

A library  of  books  of  reference,  professional  instruction  and  gen- 
eral reading,  to  the  number  of  2,050  volumes,  belongs  to  the  school, 
made  up  of  duplicates  from  the  libraries  of  the  War  Department 
and  the  Military  Academy,  and  a bequest  of  Col.  Archer. 

A museum  of  field,  siege,  and  sea-coast  artillery ; specimens  of 
primers,  fuses,  and  projectiles ; different  varieties  of  small  arms  of 
this  and  other  countries;  instruments  for  inspecting  cannou  and 
projectiles,  has  been  commenced  by  the  Superintendent,  as  a useful 
aid  to  the  course  of  practical  and  theoretical  instruction  in  the 
school.  It  now  numbers  over  4,000  articles. 

The  Artillery  School  has  been  organized  and  conducted  thus  far 
to  the  satisfaction  of  the  Department,  and  favor,  with  this  arm  of 
the  service,  without  any  special  pecuniary  expense  to  the  Govern- 
ment by  the  present  Commandant,  Col.  William  F.  Barry — who 
closes  his  annual  Report  with  the  remarkable  paragraph : — “ No 
special  appropriation  (beyond  the  ordinary  requirements  of  this 
Military  Post)  for  the  maintenance  of  this  school  are  now  needed, 
and  none  are  required.” 
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HISTORICAL  NOTICK 

Tub  Virginia  Military  Institutb  at  Lexington,  was  established 
in  1839,  and  was  organized  and  conducted  from  the  start  on  the 
plan  of  the  Military  Academy  at  West  Point,  by  Col.  Francis  H. 
Smith,  a graduate  of  that  institution  of  the  class  of  1833,  and  pro- 
fessor there  from  1834  to  1838. 

The  State  makes  an  annual  appropriation  of  $15,000  for  its  sup- 
port, on  the  basis  of  which  a certain  number  (usually  30)  cadets 
are  admitted  without  charge ; in  consideration  of  which  they  are 
required  to  teach  in  some  school  of  the  State  for  two  years  after 
graduation.  In  the  selection  of  State  cadets  regard  is  had  to  their 
capacity  to  profit,  and  inability  to  pay  the  expenses  of  tuition  and 
board,  and  an  equal  representation  of  each  senatorial  district.  Any 
commissioned  officer  of  the  militia  of  the  State  can  become  a stu- 
dent for  a period  not  exceeding  ten  months,  and  receive  instruction 
in  any  or  all  departments  of  military  science  taught  therein,  with- 
out charge  for  tuition. 

The  course  of  instruction  was  from  the  start  distinctly  scientific, 
and  since  its  return  [from  Richmond  where  it  was  removed  after 
the  destruction  of  its  building  and  library,  when  Lexington  was 
taken  possession  of  by  Gen.  Hunter]  in  1880,  and  its  reorganization 
on  its  present  basis  of  a general  School  of  Applied  Science,  it  has 
become  even  technic  in  reference  to  all  the  chief  industries  and  nat- 
ural resources  of  Virginia. 

The  origin  and  military  character  of  the  Institute  are  thus  set 
forth  by  the  Superintendent  in  au  address  to  the  Corps  of  Cadets, 
Sept.  10,  1860: 

Peculiar  circumstances  gave  to  this  Institution  its  distinctive  military  charac- 
ter. Here  the  State  had  a deposit  of  arms,  in  un  arsenal,  which  had  l>eon 
■ established  for  many  years  before  the  organization  of  the  Institution,  and  the 
annuity  which  had  been  formerly  given  to  the  public  guard  by  the  State,  was 
transferred  to  the  Virginia  Military  Institute,  as  the  basis  of  its  support.  Upon 
this  foundation  the  Virginia  Military  Institute  was  established,  and  as  the  duty 
imposed  upon  tho  cadet  was  military,  so  military  discipline  and  military  instruc- 
tion became  an  essential  and  distinctive  feature  in  the  education  it  supplied. 
Besides  daily  exercises  in  the  school  of  the  soldier,  company,  and  battalion  in 
infantry , and  of  the  piece  and  battery  in  artillery  tactics,  minuto  instruction  is 
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given  in  the  class  room,  upon  all  the  theoretic  branches  of  the  military  art, 
embracing,  in  addition  to  those  enumerated,  ordnance  and  gunnery , miiitaiy 
strategy  and  military  history , and  the  principles  and  practice  of  field  and  per- 
manent fortifications. 

It  is  not  necessary  that  I should  say  any  thing,  at  this  time,  to  vindicate  the 
completeness  of  the  arrangements  made  in  this  institution  for  theoretical  and 
practical  military  education.  The  sanguinary  conflict  which  has  just  closed 
has  fully  tested  its  efficiency.  One-tenth  of  the  Confederate  Armies  was  com- 
manded by  the  eleves  of  this  school,  embracing  three  major  generals , thirty 
brigadier  generals,  sixty  colonels,  filly  lieutenant  colonels,  thirty  majors , one  hun- 
dred and  twenty-five  captains,  between  two  and  three  hundred  lieutenants ; and 
the  terrible  results  of  the  battles,  in  numbering  one  huudred  and  twenty-five 
of  these  among  the  kilbd,  and  three  hundred  and  fifty  among  the  wounded, 
show  that  the  eleves  of  this  institution  met  the  call  of  their  country  with  an 
earnestness  of  devotion  which  places  them  in  roost  honorable  distinction  for 
their  heroic  defense  of  what  they  believed  to  bo  right.* 

AVe  give  the  organization  and  course  of  instruction  from  the 
latest  Circular,  issued  by  the  Superintendent. 

Academic  Staff. 

Superintendent,  and  Professor  of  Mathematics  and  Moral  Philosophy — General 
Francis  II.  Smith,  A.  M. 

Professor  of  Latin,  and  English  Literature — Col.  John  T.  L.  Preston,  A.  M. 

Professor  of  Practical  Engineering,  Architecture , and  Drawing — Col.  Thomas 
II.  Williamson. 

Professor  of  Agriculture — Col.  ¥m.  Gilhnm,  A.M.,  (Philip  St.  George  Cocke),  f 

Professor  of  Animal  and  Vegetable  Physiology  ajplied  to  Agriculture — Col. 
Koliert  L.  Madison,  M.  D.  (Mercer).^ 

Commandant  of  Cadets,  Instructor  of  Infantry,  Cavalry,  and  Artillery  Tactics , 
and  Professor  of  MUitary  History  and  Strategy — Col.  Scott  Ship. 

Professor  of  MaUtnnalics — Col.  James  W.  Mass  it*. 

Professor  of  Xa  lurul  and  Ejprimental  Philosophy — Col.  William  B.  Blair, 
(Jackson). 

Professor  of  Civil  and  Military  Engineering  and  Applied  Mechanics — General 
G.  W.  C.  Lee. 

Professor  of  Practical  Astronomy,  Geology , Descriptive  and  Physical  Geog- 
raphy and  Meteorology — Col.  John  M.  Brooke. 

Professor  of  Geology,  Mineralogy . and  Metallurgy — Col.  Marshall  McDonald. 

Professor  of  General  and  Applied  Chemisby — Col.  M.  B.  Hardin. 

Professor  of  Modern  Languages — Col.  Thomas  M.  Sotnmes. 

Professor  of  Physics  and  Superintendent  of  Physical  Survey  of  Virginia — 
Commodore  M.  R.  Maun.',  LL  D. 

Profcssdr  of  Fine  Arts — CoL  William  D.  Washington. 

Assistant  Professors. 

Assistant  in  Physics — Col.  W.  K Cutshaw. 

Assistant  Professor  of  French  Language — Capt.  0.  C.  Henderson. 

Assistant  Prof,  of  Chemistry,  Mineralogy,  and  Geology — Capt  J.  II.  Morrison. 

Assistant  Professor  of  English,  and  Drawing — Lieut.  James  H.  Waddell. 

Assistant  Professor  of  L din — Capt  Win.  M.  Patton. 

Assistant  Professor  of  Mathematics — Lieut.  H.  H.  Cousins. 

Assistant  Prof,  of  Geography , Drawing  and  Tactics — Capt.  Wm.  B.  Pritchard. 


• Although  no  one  institution  contributed  so  large  a number  of  offirers  to  the  Confederate 
Armies. the  M iitary  Instilment  Frankfurt.  Ky  , the  Cadet  Corps  connected  with  the  nntennls 
in  Norfolk,  Richmond,  and  other  Southern  C fie*.  and  the  8tate  Military  Institute*  in  Ala- 
bama and  Louisiana,  furnished  a large  number  of  subordinate  officers,  which  fsc.litated  the 
early  organization  of  the  armed  forces  of  the  South. 

t Gen.  Cocke,  in  18G6.  gave  f-JU.fOi  to  endow  this  professorship, 
t Dr.  Mercer  of  Louisiana,  made  a donation  of  $11,800  to  tins  chair. 
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A ssisfant  Professor  of  M;neralog ?/,  Latin,  and  1 actics — Copt.  W IT.  Butler. 

A u! u bint  Pcofcewr  of  N dural  Philosophy  and  Latin — Lieut.  R.  E.  Nelson. 

-4  instant  Psfessor  of  Mathmatics — Lieut.  W.  0.  PoweiL 

Assistant  Professor  of  Latin — Lieut.  James  K.  Heutli. 

Assistant  Prof-ssor  of  Drawing — Lieut.  M.  Palmer. 

Assistant  Professor  of  fifties — Capt.  W.  Denham. 

Assistant  Professor  of  Mathematics,  — Capt.  G.  K.  Macon. 

Military  Staff. 

Surgeon — Col.  R.  L.  M idison,  I Acfg  Treasurer — Capt.  W.  A.  Deas. 

Ass  t Sirjcon — II.  T.  Barton,  M.D.  j Com.  and  Steward — Capt.  J.  T.  Gibbs. 

Adjutant — Capt.  F.  II.  Smith,  Jr. 

III.  SCHOOLS  AND  COURSES  OF  INSTRUCTION. 

Academic  Schools. 

First  Y ar — Fourth  Class. — Arithmetic  (Smith  and  Duke’s);  Algebra 
(Smith’s);  Geometry  (Smith’s  Legendre);  Plane  and  Sphoricol  Trigonometry 
(Smith's);  French  (Levis ic  and  La  Porte’s  Grammar,  Gil  Bias,  Pinney  No.  5, 
Fasquelle);  Geography  (Maury);  Pencil  and  Pen  Drawing:  Composition  ami 
Declamation : Latin  (Caesar,  Virgil,  Cicero,  Horace). 

Seonul  Y-nr — Ttird  Class. — Descriptive  Geometry  (Smith's);  Analytical 
Geometry  (Smith's  Biot):  Shades.  Shadows  and  Perspective  (Lectures);  Differ- 
ential aud  Integral  Calculus  (Courtenay  and  La  Croix);  Surveying  (Field  Exer- 
cise); French  (Noel  aud  Cluipsal,  Laporte  and  Collot,  French  Classics);  Latin 
(Cmsar,  Virgil,  Livy,  and  Cicero);  Mechanical  Drawing,  Composition,  and  Dec- 
lamation; Physics  (Ganot). 

Third  Year — S cojuI  Class. — Natural  Philosophy  (Bartlett  and  Bouchalat's 
Mechanics,  Bartlett’s  Optics  and  Acoustics,  Bartlett  and  Gummere’s  Astron- 
omy): Latin  (Terence and  Horace);  Chemistry  (Fowues,  and  Practical  Instruc- 
tion in  Laboratory);  Physical  Geography  (Somerville);  Infantry  Tactics. 

Fourth  Year ■ — First  Class. — Civil  Engineering  (Mahan,  Rankino,  and  Lec- 
tures); Military  Engineering  (Laisne.  aide  memoire);  Architecture  (Lectures  and 
Drawing);  Human  Physiology  (Kirke);  Military  History  and  Strategy  (Jora- 
ini);  Rhetoric  (Blair);  Intellectual  Philosophy  (Wayland);  Logic  (Whately); 
Moral  Philosophy  (Puloy  and  Butler);  Constitution  of  United  States  (Kent) ; 
Mineralogy  (D.tim);  Geology  (Grny  and  Adam*);  Infantry  tactics  (Hardee); 
Artillery  aud  Ordnunce  (Benton  and  United  States  Tactics). 

Special  School  of  Applied  Science. 

The  Special  School  of  Applied  Science,  in  the  Virginia  Military  Institute,  is 
arranged  in  seven  Courses , which  may  bo  prosecuted  separately  or  in  combina- 
tion: l.  Architecture;  2.  Civil  Engineering;  3.  Machines;  4.  Mining;  5. 
Analytical  and  Applied  Chemistry ; 6.  Metallurgy ; 7.  Agriculture. 

I.  Architecture. — 1.  Drawing — Including  pen  and  colored  topography, 
mechanical  lettering  and  coloring.  2.  Materials — Stone,  brick,  wood,  mortar, 
mastics,  glue,  paints,  Ac.  3.  Masonry — Retaining  walls,  walls  of  Inclosure, 
edill^es,  ornaments,  arches,  stone -cutting.  4.  Carpentry — Timbers,  framing, 
beams,  joints,  floors,  partitions,  roofs,  domes,  centres,  windows,  stairways. 
6.  Fmndations — In  water,  on  land.  6.  Classical  Architecture — Orders,  Egypt, 
Rome,  Greece.  7.  Design.  8.  Romanesque.  9.  Gothic. 

II.  Civil  Engineering. — l.  Drawing — Pen  and  colored  topography,  me- 

chanical, eta  2.  Miterials — Same  as  in  Course  of  Architecture,  i.  Carpentry — 
Same  as  in  Courso  of  Architecture.  5.  Foundation — Same  as  in  Course  of 
Architecture.  6.  Surveying — Running  lines  and  curves  for  common  and  rail- 
roads, canals,  loveling  profiles,  estimates,  Aa  7.  Bridges — Stone,  Wooden, 
Iron.  8.  Common  Roads.  9.  Railroads.  10.  Tunnels.  11.  Locomotives.  12. 
Canals.  13.  Rivers,  Docks,  Harbors.  14.  Mining.  . 

•III. — Machines — General  Principles  of  Maohiner — Musctdar  Poioer — 
Power  of  men.  Power  of  horses,  eta  Water  Power  and  Wind  Power — Sources 
of  water  for  Power.  Water-Power  Engines  in  general.  Water-Bucket  En- 
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pnes.  Water-Pressure  Engines.  Vertital  Water-wheels.  Turbines,  FUtid- 
on- Fluid,  Impulse-Engines,  Windmills,  ta  and  other  Heat  Engine r-Reln- 
tious  of  the  Phenomena  of  Heat.  Combustion  and  Fuel.  Principles  of  Thermo- 
dmamics  Furnaces  and  Boilers.  Steam-Engines.  Elcctro-Maguette  Engines. 

IV— Mining— CWse  of  Lectures  on  Mining— Embracing  prospering, 
breaking  ground,  boring,  binding,  tubing,  sinking  shafts,  driving  tunnels,  veu- 
tilating  and  lighting;  the  different  methods  of  working  mines;  mining  ma- 
chinery and  motors,  engines,  horses,  pumps,  wagons,  drums,  etc.;  dressing  and 
concentration  of  Minerals,  crushers,  stumps,  washers,  amalgamators,  etc. ; 
Quarrying  and  open  workings:  details  of  mining  in  tins  country  and  statistics. 

4 Drawing — Geological  maps  and  sections;  coloring  the  same;  and  plans  and 
sections  of  mines,  quarries  and  other  open  workings;  mining  machinery  and 
implements ; plans  of  ventilation.  _.  _ . , 

V — MctaiIcuoy.— Otology  of  Coal,  Iron.  Copper,  Lead,  Zinc,  Fait  etc. 

Metallurgy — Review  of  more  important  metals  and  their  ores;  Metallurgical 

implements,  structures,  and  processes,  crucibles,  furnaces,  blowing  machines; 
detail*  of  the  smelting  and  manufacture  of  Iron,  Copper,  Lead,  Oliver,  v*ola,  etc. 

Drawing — Coloring  of  maps  and  sections  t drawing  of  funiuccs,  rehucra, 
cokeing  ovens;  Metallurgical  apparatus.  , , ...ri 

VI  ^Analytical  and  Applied  Ciikuistky.— In  Hie  Laboratory  facil.tira 
are  afforded  for  prosecuting  tlio  various  brandies  or  practical  Chemistry.  Each 
student  will  work  independently  of  the  others,  receiving  personal  guidance  and 
instruction  from  tho  Professors.  In  tlio  last  year  the  course  may  bo  varied 
according  to  the  special  object  the  student  baa  in  view. 

The  following  is  au  outline  of  Systematic  Course  for  Sudan!  in  Mining  ana 
Metallurgy : 1.  Qualitative  Analysis.  2.  Quantitative  Analysis;  (a.)  Analysis  ot 
substances  of  known  composition ; (h.)  Aiinlysia  of  ores,  slogs,  etc.  3.  Assay  era 
—Ores  of  Lead,  Silver,  Gold,  Iron,  Copper,  etc.  . 

VU. AotticULTURK. — I.  Chemistry—-* General  and  applied  to  Agriculture. 

2 Mineralogy.  3.  Histology.  4.  Vegetable  Physiology.  5.  Agricultural  Botany. 
6.  Zoology.  1.  Civil  Engineering- Applied  to  farm  bridge*  roads,  dramage. 
8 Mural  Architecture.  9.  Drawing.  10.  Anatomy  and  Physiology  of  Sub- 
Kingdom — Vertebra ta.  11.  Human  Physiology.  U.  Hygiene  and  DieteUc*. 
13  General  Botany.  14.  Animal  Toxicology.  15.  Veterinary  /Voder.  16. 
General  Principles.  Chemishy,  Geology,  Mechanics,  and  Domestic  Economy. 

IV.  8TSTEM  OP  INSTRUCTION  AND  GOVERNMENT. 

Tlio  System  of  Instruction  and  Government  is  founded  upon  that  of  tho 
United  States  Military  Academy  at  West  Point. 

As  soon  ns  a young  man  enters  tho  Institution,  it  assumes  over  him  an  entire 
control  and  not  only  directs  his  moral  aud  intellectual  education,  but  provides 
every  thing  required  for  his  personal  wauls  or  comfort.  A Cadet,  may,  if  his 
parents  desire  it,  remain  in  charge  of  the  Institution  for  the  entire  tenn  of 
four  years,  as  the  system  of  government  keeps  it  always  in  operation.  Tho 
months  of  July  and  August,  in  each  year,  are  devoted  exclusively  to  Military 
Exercises.  Furloughs  are  granted  to  those  who  may  desire  it,  in  turn,  during 
. this  period.  Tlio  Cadets  are  lodged  and  boarded  in  ill©  Institution,  their  Cloth- 
ing Books,  and  other  supplies,  being  provided  by  tlm  Quartermaster  of  the 
Institute,  at  cost.  Tho  sick  are  under  the  special  caro  of  tho  Surgeon,  with  Hos- 
pital and  other  facilities  for  nursing.  , . , 

The  energy,  system,  subordination,  and  self-reliance  winch  the  military  gov- 
ernment of  the  Institute  cultivates,  givo  a practical  character  to  the  education 
which  it  supplies.  The  high  rcpuDitiou  which  its  Alumni  have  established  for 
tho  School  is  the  evidence  of  its  value. 


V.  DEGREES. 

A Diploma,  signod  by  the  Governor  of  Virginia  and  by  the  Visitors  and 
Faculty  is  aword-d  to  all  Cadets  who  may  pass  approved  examinations  on  all 
tho  studies  of  the  Academic  School,  with  tlio  title  or  “ Graduate  of  the  l irj/mia 
Military  Institute."  A like  Diploma  is  awarded  to  all  who  may  complete  the 
course  prescribed  for  cither  of  the  Special  Schools  of  Applied  Science,  with  tho 
title  of  “ Graduate  " in  such  school. 
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INTRODUCTION. 

Is  the  Act  of  Congress  (July,  1862)  making  grants  of  public 
lands  to  the  several  States  for  the  endowment  of  State  Schools  of 
Agriculture  and  the  Mechanic  Arts,  it  is  provided  that  military 
tactics  shall  be  included  in  their  schemes  of  instruction;  and  by  an 
Act  of  March,  1800,  the  President  is  authorized  to  detail  an  army 
officer  to  each  institution,  to  instruct  in  such  tactics.  On  these  two 
provisions,  with  further  cooperative  legislation,  State  and  National,  a 
system  of  military  instruction  can  be  gradually  developed,  which, 
for  economy,  efficiency,  and  uniformity,  will  meet  all  the  conditions 
of  a national  armament,  and  compare  favorably,  as  against  foreign 
invasion  or  domestic  insurrection,  with  that  of  Switzerland  or  Prus- 
sia. Thus  far  the  subject  has  received  only  slight  attention,  and 
the  connection  of  these  departments  with  the  State  militia,  or  vol- 
unteer companies,  or  the  appointment  of  cadets  to  our  national  mil- 
itary schools  or  to  vacancies  in  the  army,  has  not  been  discussed. 
We  state  briefly  what  is  attempted  in  a few  of  these  schools: 

CORNELL  UNIVERSITY  AT  ITHACA,  N.  T. 

In  Cornell  University  (to  which  the  United  States  Land  Grant 
of  989,000  acres  of  land  was  assigned  by  the  Legislature  of  New 
York,  and  which  Mr.  Ezra  Cornell  has  endowed  with  the  sum  of 
$525,000,  securely  invested  and  drawing  interest  at  seven  per  cent.), 
the  military  tactics  is  incorporated  into  the  general  organization  of 
tho  students,  and  mado  the  basis  of  the  College  of  Military  Science. 
(1.)  Attendance  on  military  exercises  is  made  obligatory  on  every 
able-bodied  student;  and  for  this  purposo  the  whole  number  is 
organized  into  a military  corps — arms  and  equipments  being  fur- 
nished by  the  State — under  the  Military  Professor,  who  has  the 
title  of  Commandant,  and  is  aided  in  his  duties  by  a staff,  selected 
in  view  of  military  aptitude,  general  deportment,  and  proficiency  in 
studies.  (2.)  All  students  are  required  to  observe  and  conform  to 
Buch  regulations  as  may,  from  time  to  time,  be  promulgated  by  tho 
Commandant ; provide  themselves  with  the  university  cap  for  ordi- 
nary wear,  and  with  the  blouse  or  fatigue  cap  for  parade ; and  are 
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held  to  strict  accountability  for  the  proper  use  of  the  arras  and 
other  property  issued  to  them.  (3.)  The  practical  instruction  for 
all  students  embraces  infantry  and  artillery  tactics,  and  special  ex- 
ercises with  the  sabre,  sword,  and  bayonet;  and  (4.)  for  those  who 
elect,  a military  course  consisting  of  (a.)  Military  Engineering, 
(b.)  the  Art  of  War,  and  (c.)  Military  Law.  At  the  close  of  each 
year,  after  the  graduating  exercises,  the  Faculty  will  recommend  to 
the  Governor  of  the  State  a list  (not  exceeding  one  iu  every  ten  of 
such  graduates),  distinguished  for  general  proficiency  in  any  one  of 
the  complete  University  courses,  special  attainments  in  military 
science,  expertness  in  military  exercises,  and  of  good  moral  charac- 
ter and  of  sound  health,  with  a request  to  transmit  the  same  to  the 
President  of  the  United  States  for  his  consideration  iu  making  ap- 
pointments for  positions  in  which  such  qualifications  are  demanded. 

STATE  AGRICULTURAL  COLLEGE  AT  AMHERST,  MASS. 

The  Military  features  of  the  Course  of  Study  were  originally 
administered  by  Capt.  Henry  E.  Alvord,  of  the  United  States  Army, 
who  had  been  specially  charged  with  this  instruction  in  the  Military 
Institute  and  University  at  Norwich,  Yt.  The  specifications  are : 

Freshman  Year. — First  Term — Military  Drill;  Infantry  Tactics;  School  of 
the  Soldier ; Second  Term — Do. ; and  School  of  the  Company  and  Manual  of 
Arras.  Third  Term — Do.;  and  School  of  the  Company  and  Battalion. 

Sophomore  Year. — First  Term — Military  Drill;  Infantry  Tactics;  Manual 
of  the  Bayonet  and  Instruction  in  duty  us  Skirmishers.  Second  Term — I>o.; 
and  Bayonet  Exercise.  Third  Term — Do.;  and  Skirim-h  and  Battalion  Drill; 
Guard  Duty ; and  Forms  of  Parade  and  Review. 

Junior  Year. — Third  Term — Military  Drill;  Artillery  Tactics;  School  of  the 
Piece.  Second  Term — Do. ; and  Artillery  and  Cavalry  Tactics ; Mauual  of  the 
Sabre;  School  of  the  Trooper  dismounted;  Instruction  in  Heavy  Artillery 
Tactics  and  Gunnery.  Third  Term — Do.;  School  of  the  Section;  Infantry 
Tactics;  Battalion  Drill. 

Senior  Year. — First  Term — Military  Drill  and  Cavalry,  Artillery  and  Infan- 
try' Tactics;  Duty  as  Drill  Musters  and  Officers  in  Infantry  and  Artillery  Drill; 
Theoretical  Instruction  in  Cavalry  Tactics,  and  the  organization  and  uses  of 
Cavalry.  Second  Term — Military  Drill  and  Cavalry  Tactics;  Sabre  Exercise. 
Third  Tkrm — Military  Drill;  Target  Practice;  Sword  Play:  and  General  Drill. 

The  Committee  of  Examination  for  1870  report  as  follows: 

Your  Committee  can  not  refrain  from  alluding  to  the  interest  which  all  tho 
young  men  take  in  the  drills,  the  evident  beneficial  effect  upon  their  bearing 
and  health,  and  the  value  of  the  accomplished  soldiers  and  officers  thus  made 
for  the  ftiture  service  of  tho  Commonwealth,  in  the  event  of  another  call  to 
Send  forth  her  sons  for  herself  or  the  nation.  Were  no  other  result  accom- 
plished by  this  institution,  the  money  of  the  Commonwealth  could  be  no  raoro 
judiciously  expended,  and  yet  this  is  but  an  incident  to  the  regular  course. 

The  Principal,  Col.  Clark,  writes:  “We  have  a fine  hall  for  in-door  exercise, 
and  ore  furnished  by  the  State  with  cannon,  breech-loading  rifles,  sabres,  Ac., 
and  consider  our  course  a decided  success.  Our  graduates  arc  able  to  act  as 
officers  in  infantry  and  artillery  regiments,  and  1 believe  our  system!  as  we  aro 
organized  and  taught  by  a West  Point  graduate,  a most  excellent  and  econom- 
ical substitute  for  the  ordinary  militia  system.’' 
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LOUISIANA  STATE  UNIVERSITY. 

Tns  Louisiana  State  University  was  founded  as  “a  State  Sem- 
inary of  Learning  and  Military  Academy  ” by  tlie  Legislature  in 
1855,  near  Alexandria,  in  the  Parish  of  Rapides,  on  endowments 
of  laud  made  by  the  General  Government  at  different  times,  from 
1806  to  1827,  for  establishing  “a  Seminary  of  Learning."  It  was 
opened  for  the  reception  of  students,  January  2,  1860,  and  organized 
on  a military  basis,  under  the  superintendence  of  Col.  W.  T.  Sher- 
man (now  General-in-Chief,  United  States  Army),  who  resigned  his 
position,  February  2,  1861,  on  the  hostile  demonstration  of  the 
State  of  Louisiana  against  the  authority  of  the  United  States.  The 
instruction  of  the  institution  continued  under  Col.  W.  E.  M.  Lin- 
field,  till  April  22,  1863,  when  its  operations  were  closed  by  the 
disasters  of  the  War,  to  bo  reopened  on  the  first  of  October,  1865, 
only  to  be  closed  again  by  the  utter  destruction  of  its  extensive 
buildings  by  fire  on  the  15th  of  October,  1869.  On  the  1st  of 
November  following,  its  exercises  were  resumed  at  Baton  Rouge,  in 
the  extensive  building  of  the  Asylum  for  the  Deaf  and  Dumb, 
which  was  placed  temporarily  for  the  occupancy  of  the  classes,  and  a 
portion  of  the  students.  The  session  of  1871,  under  the  superin- 
tendence of  Col.  D.  F.  Boyd,  closed  with  217  matriculated  Cadets, 
of  whom  128  were  admitted  on  the  State  Cadet  warrants. 

The  Law  of  March  16,  1870,  relative  to  the  appointment  of  Ben- 
eficiary Cadets,  provides  that  each  parish  shall  delegate  two,  and 
the  city  of  New  Orleans,  by  its  Board  of  School  Directors,  twenty 
cadets,  to  be  selected  from  the  members  of  the  highest  class  in  the 
public  school  of  such  parishes  and  city,  distinguished  for  their  schol- 
arship and  good  conduct,  and  whose  parents  may  not  be  able  to 
provide  for  their  necessary  expenses  for  tuition  and  maintenance  at 
the  State  Seminary;  and  at  the  expiration  of  their  residence  at  the 
University  which  can  not  exceed  four  years,  these  Beneficiary  Cadets 
are  required  to  teach  school  within  the  State  for  two  years,  on  pen- 
alty of  default  to  the  amount  of  the  sum  paid  by  the  State. 

WAI1ASII  COLLEGE,  CRAWF0RDSVILLE,  INDIANA. 

By  arrangement  with  the  Trustees  of  Wabash  College,  the  Leg- 
islature of  Indiana  has  authorized  the  County  Commissioners  of 
each  county  to  appoint  one  person  to  receive  the  advantages  of  the 
institution  for  five  years,  free  of  tuition,  in  consideration  of  a por- 
tion of  the  State’s  qnota  of  the  U nited  States  Land  Grant,  for  agricul- 
tural and  mechanical  Arts  Colleges ; and  to  meet  the  requirements 
of  the  law  of  Congress,  the  college  has  established  a Scientific  Course, 
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and  under  the  superintendence  of  a Professor  of  Military  Science, 
daily  instruction  in  Tactics  and  Gymnastics  is  given  to  the  students 
by  divisions  with  a weekly  drill  of  all,  as  a battalion.  The  College 
Courant  thus  notices  the  new  hall  for  Gymnastics  and  Tactics: 

The  physical  culture  of  this  institution  is  under  the  charge  of  the  Chair  of 
Military  Science,  aud  for  the  purpose  of  this  culture  a building  has  been  • rooted 
which  is  more  comprehensive  than  usuul  iu  gymnasiums,  and  is  quite  unique  in 
some  particulars.  Work  was  commenced  last  August,  and  in  tilt}*  d.  ya  the 
roof  was  receiving  the  slate.  The  building  presents  the  form  of  a cross,  of 
equal  members,  and  the  ground  service  of  seven  thousand  live  hundred  feet,  is 
thus  divided:  A marching  and  running  course,  of  three  hundred  feet,  twelve 
feet  wide,  and  seventeen  feet  high ; u gymnasium  sixty  feet  by  twenty-six, 
and  twenty-four  feet  high,  ventilated  and  lighted  by  a central  tower  fifty  feet  iu 
height;  an  armory  and  gun-room,  for  care  of  small  arms  and  artillery  ; and  a 
room  for  fencing,  boxing,  quoits  and  other  manly  exercises.  In  the  four  tran- 
septs above,  are  topographical  room,  model  room ; reading  room,  lor  maps, 
charts,  etc.,  and  bath  rooms.  All  these,  through  interior  glass  fronts,  furnish  a 
full  view  of  the  Exercise  Hall,  within  and  below.  The  amnll-urms  used,  are 
the  "light,  cadet,  breech-loading  rifle,"  similar  to  those  last  issued  to  the  Mili- 
tary Academy  at  West  Point,  and  were  manufactured  by  the  United  States  at 
the  Springflcld  Arsenal  for  the  use  of  students  receiving  their  instruction. 

CALIFORNIA  STATE  UNIVERSITY. 

The  University  of  the  State  of  California  has  a Military 
Department  to  meet  the  requirements  of  the  Act  of  Congress,  un- 
der the  directions  (1871)  of  Professor  (General)  Wclcker  and 
Assistant  Professor  F.  Soule,  graduates  of  the  West  Point  Academy. 
The  Adjutant  General  (Tlios.  N.  Cazncau)  of  the  State  in  his  Re- 
port to  the  Governor,  dated  September  1,  1870,  remarks: 

The  gratifying  success  with  which  the  military  department  of  the  State  Uni- 
versity has  been  conducted  is  worthy  of  special  notice,  and  I am  happy  to 
announce  that  perfect  discipline  and  a high  state  of  proficiency  pervade  the 
department  of  military  study  at  that  institution.  The  cadets  were  incorporated 
with  the  National  Guard  of  the  State  by  Act  of  the  last  legislature,  aud  have 
been  formed  into  four  companies  of  infantry,  and  instructed  most  fully  aud  per- 
fectly in  that  branch  of  military  service.  A personal  inspection  of  the  bat- 
talion enables  me  to  speak  of  its  condition  with  confidence.  1 find  both  officers 
and  cadets  thoroughly  up  to  the  requirements  of  the  infautry  soldier,  perfect  in 
carriage,  most  proficient  in  the  use  of  arms,  steady  in  marching  and  all  compa- 
ny formations,  and,  in  the  manoeuvres  of  the  battalion,  challenging  an  admira- 
tion worthy  to  be  elicited  by  a veteran  soldiery.  Their  enatmbU  is  striking, 
and  the  effect  of  a thorough  military  training  upon  the  young  gentlemen  of  the 
University  is  largely  manifested  in  their  erect  and  graceful  personal  appearance 
and  movements,  apparent  not  only  when  upon  duty  but  in  their  ordinary  walks 
of  every-day  occupation  ; while  the  gentlemanly  and  high-toned  courtesy  that 
pervades  the  whole  body  may  not  unjustly  be  attributed,  iu  a large  degree,  to 
their  military  studies  and  military  habits.  The  young  officers  evince  excellent 
characteristics  of  command,  great  dignity  of  deportment  and  admirable  ability 
in  imparting  instruction.  I can  not  too  highly  commend  to  your  attention  the 
whole  military  condition  of  the  cadets  of  the  State  University,  and  to  ask  for 
them  your  fostering  care  and  encouragement,  and  that  of  the  Legislature. 

There  are  several  colleges  in  California  in  which  military  instruc- 
tion is  introduced;  prominent  among  them  is  St.  Augustine  Col- 
lege at  Benicia,  and  McClure’s  Academy  at  Oakland.  At  each  there 
are  about  100  boys,  fully  equipped  and  drilled  as  infantry  soldiers. 
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ALDEN  PARTRIDGE. 

Alden'  Partridge,  Captain  in  the  United  States  Corps  of  Engi- 
neers, Professor  and  Superintendent  of  the  Military  Academy  at 
West  Point,  and  the  Founder  of  a class  of  institutions  in  which  the 
military  element  is  recognized  and  provided  for  as  an  essential  part 
of  the  training  of  the  American  citizen,  was  born  at  Norwich  in 
Vermont,  on  the  12th  of  January,  1785.  His  father  was  a farmer, 
in  independent  circumstances,  served  in  the  war  of  the  Revolution, 
and  took  part  in  the  capture  of  Burgoyne  and  his  army  at  Saratoga. 
He  brought  up  his  son  in  the  New  England  fashion,  at  such  district 
school  as  the  times  and  the  country  afforded  in  the  winter,  and  at 
all  sorts  of  work  about  the  house  and  on  the  farm  at  other  seasons, 
until  he  was  sixteen  years  of  age,  when,  being  of  studious  turn,  and 
fond  of  reading,  he  was  allowed  to  fit  for  college,  and  entered  Dart- 
mouth in  August,  1802.  We  have  no  knowledge  of  his  studies  in 
college,  but  it  is  presumed  that  his  predilections  were  for  the  mathe- 
matics, and  from  tho  lateness  with  which  lie  commenced  his  Latin 
and  his  subsequent  declarations,  his  aversion  was  for  the  languages. 
Before  completing  his  collegiate  course  he  received  the  appointment 
of  cadet*  in  the  regiment  of  artillerists  in  the  United  States  service, 
with  orders  to  repair  to  West  Point,  and  report  himself  to  the  com- 
manding officer  of  the  Military  Academy  at  that  place. 

The  Military  Academy  at  the  time  Cadet  Partridge  arrived  at 
West  Point  was  very  inadequately  equipped  with  the  men  and 
material  aids  of  instruction,  although  the  two  teachers  appointed 


• A Cadet  In  the  military  organization  of  the  Army  denoted  a junior  officer  between  the 
grade  of  lieutenant  and  sergeant,  and  was  introduced  from  the  French  service.  Ah  Act  of 
Congress,  passed  May  7th,  17M.  provided  for  a Corps  of  Artillerists  and  Engineers,  to  consist 
of  four  battalions,  to  each  of  which  eight  cadett  were  to  be  attached,  and  authorized  the  Sec- 
retary of  War  to  procure  at  the  public  expense  the  necessary  books,  instruments  and  appa- 
ratus tor  the  use  and  benefit  of  said  corps.  In  1798,  an  additional  regiment  of  Artillerists  and 
Engineers  was  raised,  increasing  the  number  of  Cadeta  lo  fifty-six.  In  1798,  the  President 
was  authorized  to  appoint  four  teachers  of  the  Arts  snd  Sciences  necessary  to  Artillerists 
and  Engineers.  No  appointment  was  made  till  1801,  and  In  1802,  the  Military  Academy  was 
established  at  West  Point,  where  the  corps  of  Engineers  was  directed  to  repair  with  fifty 
Cadeta,  and  the  8enior  Officer  of  the  Corps  was  constituted  Superintendent.  Col.  Williams 
was  then  Senior  Officer  of  Engineers,  and  became,  er-o^fcio,  Superintendent,  and  continued 
auch  until  1812. 
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were  abundantly  capable  in  their  respective  departments.  Jared 
Mansfield,  especially,  the  teacher  of  natural  philosophy,  had  Von 
such  reputation  in  mathematical  studies  that  he  received  his  com- 
mission as  a captain  of  engineers  from  Mr.  Jefferson  for  the  very  pur- 
pose of  becoming  a teacher  at  West  Point,  which  he  did  by  appoint- 
ment in  180-2,  although  in  reality  he  did  not  perforin  his  duties 
regularly,  and  then  only  for  one  year,  having  been,  in  1808,  appointed 
by  President  Jefferson  to  the  responsible  post  of  Surveyor-General 
of  the  North-western  territory.  Such  instruction  as  was  given  was 
received  by  Cadet  Partridge  in  1800,  and  in  July  of  that  year,  he 
was  transferred  to  the  Corps  of  Engineers,  and  in  October,  commis- 
sioned as  first  lieutenant.  In  November,  1806,  he  was  appointed 
assistant  professor  of  mathematics,  Fcdinand  R.  Ilassler,  a littlo 
later,  having  been  made  Professor  in  place  of  Capt.  Barron,  retired. 
From  Prof.  Ilassler,  he  received  great  help  in  his  mathematical 
studies,  as  he  afterwards  repeatedly  acknowledged.  In  1808,  Prof. 
Partridge  was  called  to  act  in  place  of  the  Superintendent  in  the 
absence  of  Col.  Williams,  and  continued  to  do  so,  with  brief  inter- 
vals, until  January,  1815,  when  he  was  appointed  to  the  office  which 
lie  filial  till  March,  1816.  In  1809,  Mr.  Ilassler  resigned  the  pro- 
fessorship of  mathematics,  and  the  instruction  before  given  by  him 
devolved  on  his  assistant,  Mr.  Partridge.  In  1810,  he  succeeded, 
after  repeated  applications  to  the  Secretary  of  War,  in  obtaining 
two  field  pieces,  for  practical  instruction  of  the  Cadets  as  Artillerists. 

In  1812,  the  Academy  was  re  organized,  and  was  made  to  con- 
sist of  the  Corps  of  Engineers  and  the  following  Professors,  in  addi- 
tion to  the  teachers  of  the  French  language  and  drawing,  viz.:  “one 
professor  of  natural  and  experimental  philosophy ; one  professor  of 
mathematics ; and  one  professor  of  the  art  of  engineering ; each 
professor  to  have  an  assistant  taken  from  the  most  prominent  of  the 
Officers  or  Cadets.”  The  number  of  Cadets  was  increased  to  two 
hundred  and  fifty,  and  were  directed  to  be  arranged  into  companies 
of  non-commissioned  officers  and  privates,  according  to  the  direc- 
tions of  the  commandant  of  Engineers,  and  be  officered  from  that 
corps,  “for  the  purposes  of  military  instruction,  in  all  the  duties  of 
a private,  non-commissioned  officer,  and  officer,  and  to  be  encamped 
at  least  three  months  of  each  year,  and  taught  all  the  duties  inci- 
dent to  a regular  camp.”  The  age  of  admission  was  fixed,  the 
minimum  at  fourteen,  and  maximum  at  twenty-one,  and  preliminary 
knowledge  to  be  well  versed  in  reading,  w riting,  and  arithmetic.  It 
was  further  provided  that  any  Cadet  who  shall  receive  n rugular 
degree  from  the  Academical  Staff,  after  going  through  all  the  classes. 
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shall  be  considered  among  the  candidates  for  a commission  in 
any  corps,  according  to  the  duties  he  may  be  judged  competent  to 
perform.  • The  sum  of  $25,000  was  appropriated  towards  the  build- 
ings, library,  implements,  <fcc.  On  this  broad  basis  the  Academy 
was  progressively  enlarged  to  its  present  capabilities  of  usefulness. 

Under  the  new  arrangement  of  1812,  Mr.  Partridge  was  appointed 
professor  of  mathematics,  with  the  pay  and  emoluments  of  a major, 
which  appointment  was  soon  after,  at  the  request  of  the  Secretary 
of  War,  exchanged  for  that  of  professor  of  engineering,  it  being 
found  more  difficult  to  fill  the  latter  post  than  the  former.  The 
duties  of  this  professorship  he  continued  to  discharge  from  Septem- 
ber 1,  1813,  till  December  31,  1810. 

In  1808,  Capt.  Partridge  was  ordered  by  Col.  Williams  to  take 
charge  of  the  internal  direction  and  control  of  the  Military  Acade- 
my as  Superintendent,  which  duties  he  discharged  until  January  3, 
1815,  when,  by  regulations  of  that  date,  he  was  made  the  permanent 
Superintendent,  which  post  he  held  till  November  25th,  1816,  and 
was  finally  relieved  on  the  13th  of  January,  1817. 

By  the  regulation  of  January  3,  1815,  the  commandant  of  the 
Corps  of  Engineers  was  constituted  Inspector  of  the  Academy,  and 
made  responsible  for  instruction,  and  to  report  to  the  Department  of 
War.  Out  of  this  appointment,  and  the  instructions  relating  there- 
to, grew  a difference  of  opiuion,  which  resulted  in  the  final  with- 
drawal of  Capt.  Partridge  from  the  institution,  the  resignation  of  his 
commission  in  the  military  service  of  the  United  States,  and  his 
subsequent  devotion  to  the  dissemination  by  lectures  and  personal 
efforts  of  the  views  which  ho  had  formed  of  the  education  required 
by  the  American  citizen,  and  the  establishment  of  institutions  in 
which  these  views  could  be  carried  out. 

After  resigning  his  commission  in  the  military  service  of  the 
United  States,  Capt.  Partridge  was  engaged,  in  the  summer  of  1818, 
as  military  instructor  to  a volunteer  corps,  and  in  giving  a course 
of  lectures  on  fortifications  and  other  branches  of  military  science 
to  a class  of  officers  and  citizens  in  the  city  of  New  York.  The 
views  which  he  then  presented  on  the  best  means  of  national  de- 
fense were  in  advance  of  the  “piping  times  of  peace”  in  1818,  but 
have  been  since  demanded  to  be  eminently  sound  and  practical  by 
the  terrible  experience  of  1861 — 1862. 

His  chief  reliance  for  national  defense  was  in  the  military  habits 
of  the  great  body  of  the  American  people — organized  into  suitable 
militia  departments  corresponding  in  the  main  to  the  limits  of  the 
several  states,  officered  by  men  of  the  right  capacity,  scientific 
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education,  and  military  training.  The  officers  were  required  to  .as- 
semble annually  at  stated  periods,  cither  in  camps  or  rendezvous,  at 
some  central  point  in  the  department,  to  receive  instruction  from  a 
few  competent  teachers  of  the  military  ait.  We  give  the  plan  in 
Ills  own  language  as  published  at  the  time. 

I.  Let  the  United  States  be  divided  into  military  departments,  say  thirty  in 
number;  each  of  those  departments  to  be  wholly  comprised  within  the  tame 
state,  whenever  this  can  be  done. 

II.  To  each  of  those  departments  let  there  be  attached  a military  instructor, 
(under  the  authority  of  the  United  Staten,)  who  should  receive  the  pay  and 
emoluments  of  a colonel  of  infuntry,  ami  have  the  brevet-rank  of  a brigadicr- 
genorul.  These  instructors  to  be  gentlemen  of  established  character  and  reputa- 
tion, aud  who  have  received  a regular  scientific  military  (.duration. 

I I I.  Let  the  officers  of  each  brigade  of  militia  iu  the  United  States  be  required 
to  assemble  annually  at  stated  periods,  either  in  camp  or  rendezvous,  at  some 
central  point  in  the  brigade,  there  to  remain  six  days,  tor  the  purpose  of  military 
in.'drurtion.  Ltd  each  instructor  attend  in  succession  at  the  several  camps  or 
places  of  rendezvous  in  his  department,  and  devote  himself  assiduously  to  the 
instruction  of  the  officers  there  assembled.  One  portion  of  the  day  might  be 
devoted  to  practical  drills,  and  Held  evolutions — also  to  the  turning  off,  mount- 
ing, and  relieving  guards  and  sentinels,  while  the  remainder  could  be  most  use- 
fully employed  in  explaining  and  illustrating  the  principles  of  tactics  generally, 
of  artillery,  of  permanent  and  Held  fortification,  the  duties  of  troops  in  camp 
and  in  garrison,  and  such  other  branches  ns  time  and  circumstances  might  permit, 
by  means  of  familiar  explanatory  lectures. 

IV.  I^t  each  officer  receive  from  the  government  a reasonable  allowance  for 

his  expenses  while  attending  the  instruction,  aud  ulso  while  gofug  to,  and  re- 
turning from,  the  camp  or  rendezvous.  • 

Some  of  the  principal  advantage’s  that  would  result  from  the  adoption  of  the 
foregoing  plan,  I conceive  would  be  as  follows,  viz. : — 

1.  The  same  system  of  tactics  and  discipline  would  pervade  the  whole  mass 
of  the  militia — the  instructors  being  Imperatively  required  to  adhere  to  ono 
system.  This  w'ould  be  a very  important  advantage. 

2.  By  this  means  the  country,  in  the  course  of  a few  years,  would  be  famished 
with  h well  organized  military  force,  of  at  least  one  million  of  men,  composed 
of  the  best  materials  in  the  world  for  soldiers;  the  whole  of  which,  the  officers 
having  been  regularly  and  correctly  instructed,  might  be  rendered,  in  the  course 
of  a few'  weeks,  after  being  called  into  sendee,  perfectly  competent  to  the  effi- 
cient discharge  of  all  the  duties  of  the  field.  This  assertion  is  not  founded 
upon  conjecture.  An  experience  of  nearly  fifteen  years  in  military  instruction, 
has  convinced  me,  that  any  of  our  regiments  of  militia,  in  their  present  state  of 
discipline,  if  brought  into  the  field  and  placed  under  competent  officers,  could, 
by  three  weeks  instruction,  be  prepared  for  discharging  all  the  duties  of  regular 
troops.  The  instruction,  then,  in  time  of  peace,  of  the  officers,  becomes  an  ob- 
ject of  great  importance  ; — that  of  the  privates  is  of  secondary  consideration. 
There  is  no  difficulty  in  making  soldiers,  when  officers  understand  their  duty, 
and  arc  disposed  to  perform  it 

It  may  perhaps  bo  objected  to  the  foregoing  plan,  that  the  time  proposed  for 
the  officers  to  remain  in  camp  or  rendezvous,  is  too  limited  to  admit  of  their 
deriving  much  advantage  therefrom.  In  answer  to  this  I will  observe,  that  a 
due  share  of  experience  in  this  species  of  •instruction,  has  fully  convinced  me, 
that  they  would  acquire  more  correct  military  information  in  six  days,  under  a 
competent  and  systematic  instructor,  than  they  usually  acquire  under  the  pres- 
ent system,  during  the  whole  period  from  eighteen  to  forty-five  years  of  age; 
and  that,  after  attending  two  or  three  similar  courses,  the  great  body  of  them 
would  bo  perfectly  competent  to  the  correct,  efficient,  and  usefal  discharge  of 
all  the  duties  of  the  field.  From  the  best  calculation  I have  been  ablo  to  make, 
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I feel  confident,  that  the  whole  necessary  expense  of  carrying  this  plan  into  full 
ami  effective  operation,  would  not  exceed  six  hundred  thousund  dollars — it 
would  probably  full  short  of  that  sum.  Whether  tlib  expense,  then,  is  to  be 
considered  a#  disproj  ortionate^o  the  object  in  view,  and  therefore  to  constitute 
a barrier  to  its  accomplishment,  must  be  decided  by  the  sound  discretion  of  the 
representatives  of  the  people.  It  appears  to  me,  however,  to  bear  no  greater 
ratio  to  it,  than  does  a grain  of  sand  to  the  globe  we  inhabit.  The  cultivation 
of  military  science  must  also  be  viewed  as  of  the  tir.-t  importance  in  a system 
of  military  defense  for  our  country.  The  plan  already  detailed,  is  calculated  lor 
the  general  dissemination  of  practical  military  information  throughout  the  com- 
munity, but  is  not  adapted  to  the  investigation  of  principles.  This  can  only  be 
done  at  seminaries,  where  it  constitutes  a branch  of  regular  attention  and  study; 
and  where  theory  and  practice  can,  in  due  proportion,  be  combined.  At  those 
seminaries  would  be  formed  our  military  instructors,  our  engineers,  and  our 
generals;  and  from  those,  as  from  so  many  foci,  would  all  the  improvements  in 
tho  military  art  be  diifuscd  throughout  the  country. 

In  the  lectures  delivered  in  1818,  Capt.  Partridge,  in  view  of  the 
inevitable  disintegration  by  frost  and  moisture,  and  the  improve- 
ments in  the  science  of  attack,  anticipated  the  insufficiency  of  per- 
manent fortifications — of  works  of  masonry,  no  matter  how  expen- 
sively or  strongly  constructed — to  the  defense  of  our  principal 
harbors  against  the  attacks  of  a foreign  foe  ; his  reliance  was  on  the 
general  diffusion  of  military  science  and  training  amongst  the  militia, 
on  an  efficient  navy,  and  the  following  plan  of  marine  defense. 

L At  the  most  important  and  exposed  points  on  our  seaboard,  let  one  or  two 
principal  works  of  the  most  permanent  kind  be  erected : these  works  to  bo 
kept  in  perfect  repair,  to  be  plentifully  supplied  with  all  tho  munitions  of  war, 
and  the  guns  and  carriages  well  secured  from  tho  w jollier  by  means  of  pent 
houses. 

II.  In  the  vicinity  of  all  the  most  exposed  and  vulnerable  points  on  the  sea- 
board, let  spacious  and  permanent  arsenals  bo  constructed,  in  which,  let  there 
be  deposited  ample  supplies  of  cannon,  mortars,  gun  carriages,  materials  for 
platforms,  and  other  munitions  of  war,  where  they  would  remain  perfectly  ^afe 
from  the  weather. 

III.  In  case  of  war  or  threatened  invasion,  let  temporary  works,  cither  of 
earth,  or  of  wood,  he  constructed  at  all  the  most  vulnerable  points,  which  could 
be  readily  furnished  with  cannon,  gun  carriages,  platforms,  and  all  the  necessary 
implements  and  munitions  from  the  arsenals  in  their  vicinity. 

IV.  As  soon  as  peace  is  restored,  these  works  should  be  dismantled,  and  all 
their  apparatus  returned  to  tho  arsenals  from  whence  it  was  taken.  In  case  of 
future  emergencies,  they  could  he  restored,  or  others  of  the  same  description* 
constructed  in  their  places,  which  could  bo  supplied  from  the  arsenals  in  the 
manner  above  stated.  The  efficacy  in  marine  defense,  of  works  of  the  above 
.description,  I presume  will  not  be  doubted  by  any  scientiflc  military  man. 
Should  uny  one,  however,  be  disposed  to  doubt  it,  I would  big  leave  to  refer 
him  to  the  defense  of  Fort  Moultrie,  in  the  harbor  of  Charleston,  South  Carolina, 
when  attacked  by  the  British  shipping,  during  tho  Revolutionary  war.  and  also 
to  the  defense  made  by  the  small  fort  at  Stonington,  Connecticut,*  when  attacked 
in  a similar  manner  during  the  last  war. 

By  adopting  this  system,  I think  the  following  advantages  would  result: — 

1.  A more  secure  defense  would  be  obtained.  By  knowing  the  d«?scription  of 
force  we  had  to  encounter,  we  should  bo  enabled  to  construct  our  temporary 
works  in  a manner  tho  best  calculated  to  repel  it;  and  as  the  gun  carriages, 
platforms,  and  implements,  when  taken  from  the  arsenals,  would  be  sound  and 
in  perfect  order,  we  might  reasonably  calculate  these  works  would  make  a more 


Digitized  by  Google 


838 


ALDEN  PARTRIDGE. 


vigorous  resistance  than  permanent  ones,  which,  with  their  apparatus,  are  in  a 
state  of  partial  dilapidation  and  decay. 

2.  The  system  would  be  much  less  expensive  than  the  one  by  permanent 
fortification.  Those  temporary  works  could  ordinarily  be  constructed  by  the 
troops  with  very  little,  if  any,  additional  expense ; but  in  case  of  pressing 
emergency,  the  zeal  and  patriotism  of  the  people  might  be  relied  upon  with 
safety,  to  supply  any  amount  of  labor  that  might  be  necessary,  as  was  the  case 
at  New  York  in  1814.  As  it  is  not  proposed  they  should  be  retained  as  military 
stations  in  time  of  peace,  the  expense  of  keeping  them  in  repair  would  bo 
nothing. 

In  tlic  early  part  of  1819,  Capt.  Partridge  was  engaged  in  the 
exploring  survey  of  the  North  Eastern  boundary,  under  the  fifth 
article  of  the  treaty  of  Ghent.  While  on  this  survey  he  determined 
from  barometrical  and  thcrmomctrical  observations  of  the  altitudes 
of  the  Highlands  dividing  the  rivers  which  flow  northerly  into  the 
St.  Lawrence,  from  those  which  flow  southerly  into  the  Atlantic 
ocean ; he  also  made  a profile  of  the  country  between  several  points 
on  the  St.  Lawrence,  and  corresponding  position  in  the  state  of 
Maine. 

In  1820,  Capt.  Partridge  resigned  his  position  in  this  survey,  for 
the  purpose  of  earn  ing  into  practical  effect  a plan  of  education, 
which  had  occupied  much  of  his  attention  since  1810,  and  which  in 
its  main  features  was,  doubtless,  suggested  by  his  experience  at 
Hanover,  and  West  Point,  and  was  calculated  to  supply  certain  defi- 
ciencies which  he  and  others  had  already  noticed  in  our  American 
colleges  and  higher  seminaries  of  learning,  nis  views  both  of  the 
deficiencies  and  their  remedies  were  set  forth  in  a lecture  delivered 
at  this  time,  which  was  subsequently  printed.  After  defining 
“education  in  its  most  perfect  state  to  be  the  preparing  a youth 
in  the  best  possible  manner  for  the  correct  discharge  of  the  duties 
of  any  station  in  which  he  may  be  placed,”  in  this  lecture  he  pro- 
ceeds to  characterize  the  existing  plan  of  instruction. 

1.  It  is  not  sufficiently  practical,  nor  properly  adapted  to  tho  various  duties 
an  American  citizen  may  be  called  upon  to  discharge.  Those  of  our  youth  who 
are  destined  for  a liberal  education,  as  it  is  called,  nrc  usually  put,  at  an  early 
age.  to  the  study  of  the  Latin  and  Greek  languages,  combining  therewith  a very 
slight  attention  to  their  own  language,  Ahe  elements  of  arithmetic,  &c. ; and  after 
having  devoted  several  years  in  this  way,  they  are  prepared  to  become  members 
of  a college  or  university. 

Here  they  spend  four  years  for  the  purpose  of  acquiring  a knowledge  of  the 
higher  branches  of  learning;  after  which,  they  receive  their  diplomas,  and  are 
supposed  to  be  prepared  to  enter  on  the  duties  of  active  life.  But,  I would  a.-k, 
is  this  actually  the  case?  Are  the}'  prepared  in  the  best  possible  manner  to  dis- 
charge correctly  tho  duties  of  any  station  in  which  fortune  or  inclination  may 
place  them?  Have  they  been  instructed  in  tho  science  of  government  gener- 
ally, and  more  especially  in  the  principles  of  our  excellent  Constitution,  and 
thereby  prepared  to  sit  in  the  legislative  councils  of  the  nation?  Has  their  at- 
tention been  sufficiently  directed  to  those  great  and  important  branches  of  na- 
tional industry  and  sources  of  national  wealth — agriculture,  commerce,  and 
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manufactures?  Rave  they  been  taught  to  examine  flie  policy  of  other  nations, 
and  the  effect  of  that  policy  on  the  prosperity  of  their  own  country  ? Are  they 
prepared  to  discharge  the  duties  of  civil  or  military  engineers,  or  to  endure 
fatigue,  or  to  become  the  defenders  of  their  country’s  rights,  and  the  avengers 
of  her  wrongs,  either  in  the  ranks  or  at  the  head  of  her  armies?  It  appears  to 
me  not ; and  if  not,  then,  agreeably  to  the  standard  established,  their  education 
is  so  far  defective. 

2.  Another  defect  in*  the  present  system,  is,  the  entire  neglect,  in  all  our 
principal  seminaries,  of  physical  education,  or  the  due  cultivation  and  improve- 
ment of  the  physical  powers  of  the  students. 

The  great  importance  and  even  absolute  necessity  of  a regular  and  systematic 
course  of  exercise  for  the  preservation  of  health,  and  confirming  and  rendering 
vigorous  the  constitution,  1 presume,  must  be  evident  to  the  most  superficial  ob- 
server. It  is  fbr  want  of  this,  that  so  many  of  our  most  promising  youths  lose 
their  health  by  the  time  they  are  prepared  to  enter  on  the  grand  theatre  of  ac- 
tive and  useful  life,  and*  either  prematurely  die,  or  linger  out  a comparatively 
useless  and  miserable  existence.  That  the  health  of  the  closest  applicant  may 
be  preserved,  when  he  is  subjected  to  a regular  and  systematic  course  of  exer- 
cises, I know,  from  practical  experience;  and  I have  no  hesitation  in  assorting, 
that  in  nine  cases  out  of  ten,  it  is  just  as  easy  for  a youth,  however  hard  lie 
may  study,  to  attain  the  ago  of  manhood,  with  a Arm  and  vigorous  constitution, 
capable  of  enduring  exposure,  hunger  a id  fat  gue,  as  it  is  to  grow  up  puny  and 
debilitated,  incapable  of  either  bodily  or  mental  exertion. 

3.  A third  defect  in  our  system  is,  the  amount  of  id’e  time  allowed  the  stu- 
dents; that  portion  of  the  day  during  which  they  are  actually  engaged  in  study 
and  recitations,  under  the  eye  of  their  instructors,  comprises  but  a small  portion 
of  the  whole;  during  the  remainder,  those  that  are  disposed  to  study,  will  im- 
prove at  their  rooms,  while  those  who  are  not  so  disposed,  will  not  only  not 
improve,  but  will  be  very  likely  to  c.igSge  in  p-actices  injurious  to  their  consti- 
tutions and  destructive  to  their  morals.  If  this  vacant  time  could  he  employed 
in  duties  and  excrcisea  which,  while  they  ntim-e  and  improve  the  mind,  would 
at  the  same  time  invigorate  the  body  and  confirm  the  constitution,  it  would  cer- 
tainly be  a groat  po'nt  gained.  That  this  may  be  done,  I shall  attempt  in  the 
course  of  these  observations,  to  show. 

4.  A fourth  defect  is,  the  allowing  to  students,  especially  to  those  of  the 
wealthier  class,  too  much  money,  thereby  inducing  habits  of  dissipation  and  ex- 
travagance, highly  injurious  to  themselves,  and  also  to  the  seminaries  of  which 
they  are  members.  I have  no  hesitation  in  asserting,  that  far  the  greater  por- 
tion of  the  irregularities  and  disorderly  proceedings  amongst  the  students  of  our 
seminaries,  may  be  traced  to  this  fatal  cause.  Collect  together  at  any  seminary, 
a large  number  of  youths,  of  tlio  ages  they  generally  aro  at  our  institutions, 
furnish  them  with  money,  and  allow  them  a portion  of  idle  time,  and  it  may  bo 
viewed  as  a miracle,  if  a large  portion  of  them  do  not  become  corrupt  in  morals, 
and  instead  of  going  forth  into  the  world  to  become  ornaments  in  society,  they 
rather  are  prepared  to  become  nuisances  to  the  same.  There  is  in  thus  respect, 
an  immense  responsibility  renting  on  parents  and  guardians,  ns  well  as  on  all 
others  having  the  care  and  instruction  of  youth,  of  which  it  npj>oar8  to  me  they 
are  not  sufficiently  aw. ire. 

When  youths  are  sent  to  a seminary,  it  is  presumed  they  aro  sent  for  tho  pur- 
pose of  learning  something  that  is  useful,  and  not  to  acquire  bad  habits,  or  to 
spend  money;  they  should  consequently  he  furnished  with  every  tiling  neces- 
sary for  their  comfort,  convenience  and  improvement,  but  money  should  in  no 
instance  bo  put  into  their  hands.  So  certainly  as  they  have  it,  just  so  certainly 
will  they  spend  it,  and  this  will,  in  nine  cases  out  of  ten,  be  done  in  a manner 
seriously  to  injure  them,  without  any  corresponding  advantage.  It  frequently 
draws  them  into  vicious  and  dissolute  company,  and  induces  habits  of  immorality 
and  vice,  which  ultimately  prove  their  ruin.  The  over-weening  indulgence  of 
parents,  has  been  the  canso  of  tho  destruction  of  the  morals  and  future  useful- 
ness of  many  a promising  youth.  They  may  eventually  discover  their  error, 
but  alas,  it  is  often  too  late  to  correct  it.  Much  better  dries  that  person  discharge 
tho  duties  of  a real  friend  to  tho  thoughtless,  unwary  youth,  who  withholds 
from  him  tho  means  of  indulging  in  dissipated  and  vicious  courses. 
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5.  A fifth  defect  is  the  requiring  all  tho  students  to  pursue  the  samo  course  of 
studies. 

All  youth  have  not  tho  same  inclinations,  nor  tho  samo  capacities ; one  may 
possess  a partic  ular  inclination  and  capacity  for  the  study  of  tho  classics,  but  not  for 
the  mathematics  and  other  brunches  of  science;  with  another  it  may  be  the  reverse. 
Now  it  will  bo  in  vain  to  attempt  making  a mathematician  of  the  former,  or  a 
linguist  of  the  latter.  Consequently,  all  tho  time  that  is  devoted  in  this  manner, 
will  be  lost,  or  something  worse  than  lost  Every  youth,  who  has  any  capacity 
or  inclination  for  tho  acquirement  of  knowledge,  will  have  some  favorite  studies, 
in  which  he  will  be  likely  to  excel.  It  is  certainly  then  much  better  that  ho 
should  be  permitted  to  pursue  those,  than,  that  by  being  forced  to  attend  to 
others  for  which  he  has  an  aversion,  and  in  which  he  will  never  excel,  or  ever 
make  common  proficiency,  he  should  finally  acquire  a dislike  to  all  study.  Tho 
celebrated  Pascal,  is  a striking  instance  of  the  absurdity  and  folly  of  attempting 
to  force  a youth  to  attend  to  branches  of  study,  for  which  he  has  an  utter  aver- 
sion, to  the  exclusion  of  those  for  which  he  may  j osfcss  a particular  attachment. 
Had  the  father  of  this  eminent  man  persisted  in  his  absurd  ni.d  foolish  course, 
France  would  never  have  seen  him,  what  ho  subsequently  beeuinc,  one  of  her 
brightest  ornaments. 

6.  A sixth  defect  is  tho  prescribing  tho  length  of  time  for  completing,  as  it  is 
termed,  a course  of  education.  By  these  means,  tho  good  scholar  is  placed 
nearly  on  a level  with  the  sluggard,  for  whatever  may  be  his  exertions,  he  can 
gain  nothing  in  respect  to  time,  and  the  latter  has,  in  consequence  of  this,  less 
stimulus  for  exertion.  If  any  thing  will  induce  the  indolent  student  to  exert 
himself,  it  is  the  desire  to  prevent  others  getting  ahead  of  him.  It  would  be 
much  better  to  allow  each  one  to  progress  as  rupidly  as  possible,  with  a 
thorough  understanding  of  the  subject. 

Having  stated  wl*at  appeared  to  him  the  most  prominent  defects 
in  the  academics  and  colleges  as  organized  and  conducted,  lie  next 
proceeds  to  point  out  the  remedies. 

1.  Tho  organization  and  discipline  Bhould  bo  strictly  military. 

Under  a military  system,  subordination  and  discipline  are  much  more  easily 
preserved  than  under  any  other.  Whenever  a youth  can  be  impressed  with 
the  true  principles  and  feelings  of  a soldier,  he  becomes,  as  a matter  of  course, 
subordinate,  honorable,  and  manly.  He  disdains  subterfuge  and  prevarication, 
and  all  that  low  cunning,  which  is  but  too  prevalent.  He  acts  not  the  part  of 
tho  assassin,  but  if  he  have  an  enemy,  he  meets  him  openly  and  fuirly.  Others 
may  boast  that  they  have  broken  the  laws  and  regulations  of  the  institution  of 
which  they  arc,  or  have  been  members,  and  have  escaped  detection  and  punish- 
ment, by  mean  prevarication  and  falsehood.  Not  so  the  real  soldier.  If  he 
have  broken  orders  and  regulations,  ho  will  openly  acknowledge  his  error,  and 
reform;  but  will  not  boast  of  having  been  insubordinate.  Those  principles,  if 
imbibed  and  fixed  in  early  youth,  will  continue  to  influence  his  conduct  and  ac- 
tions during  life;  he  will  be  equally  observant  of  the  laws  of  his  country,  as  of 
tho  academic  regulations  under  which  ho  has  lived ; and  will  become  tho  more 
estimable  citizen  in  consequence  thereof.  I shall  not  pretend,  however,  that  nil 
who  wear  a military  garb,  or  live,  for  a time,  even  under  a correct  system  of 
military  discipline,  will  be  influenced  in  their  conduct  by  the  principles  above 
stated ; but  if  they  are  not,  it  only  proves  that  they  have  previously  imbibed 
erroneous  principles,  which  have  become  too  firmly  fixed  to  be  eradicated;  or 
that  nature  has  not  formed  them  with  minds  capable  of  soaring  above  what  is 
low'  and  groveling. 

2.  Military  science  and  instruction  should  constitute  a part  of  the  course  of 
education. 

Tho  constitution  of  the  United  States  has  invested  the  military  defense  of  tlie 
country  in  tho  great  body  of  the  people.  By  the  wise  provisions  of  this  instru- 
ment, and  of  the  laws  made  in  pursuance  thereof,  every  American  citizen,  from 
eighteen  to  forty-five  years  of  age,  unless  specially  exempted  by  law,  is  liabio 
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to  bo  called  upon  for  thfedischarge  of  military  duty — ho  is  emphatically  a citi- 
zen soldier,  and  it  appears  to  me  perfectly  proper  that  lie  should  be  equally  pre- 
pared by  education  to  dischargee,  correctly,  his  duties  in  either  capacity.  If  wo 
intend  to  avoid  a standing  arm}',  (that  bane  of  a republic,  and  engine  of  oppres- 
sion in  the  hands  of  despots,)  our  militia  must  be  patronized  and  improved,  and 
military  information  must  be  disseminated  amongst  the  great  mass  of  the  peo- 
ple; when  deposited  with  them,  it  is  in  safe  hands,  and  will  never  be  exhibited 
in  practice,  except  in  opposition  to  the  enemies  of  the  country.  I am  well 
aware  there  are  amongst  us  mauy  worthy  individuals,  who  deem  the  cultivation 
of  military  science  a sort  of  heresy,  Mattering  themselves,  aud  endeavoring  to 
induce  others  to  believe,  that  tlio  time  has  now  arrived,  or  is  very  near,  when 
wars  are  to  cease,  and  universal  harmony  prevail  amongst  mankind.  But,  my 
fellow-citizens,  be  not  deceived  by  the  syren  song  of  peace,  peace,  when,  in 
reality,  there  is  no  peace,  except  in  a duo  and  constant  preparation  for  war.  If 
we  turn  our  attention  to  Europe,  what  do  we  behold?  A league  of  crowned 
despots,  impiously  called  holy,  wielding  a tremendous  military  force  of  two  mil- 
lions of  mercenaries ! Ill-fated  Naples,  and  more  ill-fated  Spain,  have  both  felt 
tho  effects  of  their  peaceable  dispositions,  and  were  it  not  for  the  wide-spreading 
Atlantic,  which  the  God  of  nature  in  his  inHnite  goodness  has  interposed  be- 
tween us,  wo  also,  ere  this,  should  have  had  a like  experience.  The  principles 
of  liberty  are  equally  obnoxious  to  them,  whether  found  in  Europe,  Asia,  Africa, 
or  America.  If  rendering  mankind  ignorant  of  tho  art  of  war,  (as  a science,) 
would  prevent  wars,  then  would  I unite  most  cordially  with  those,  usually 
termed  peace-men,  for  the  purpose  of  destroying  every  vestige  of  it.  But  such, 

I am  confident,  would  not  he  the  result.  Wars  amongst  nations  do  not  arise 
because  they  understand  how  to  conduct  them  skillfully  and  on  scientific 
principles ; but  are  induced  by  the  evil  propensities  and  dispositions  of  maukind. 

To  prevent  tho  effect,  the  cause  must  be  removed.  Wo  may  render  nations 
ignorant  of  tho  use  of  the  musket  and  bayonet ; wo  may  carry  them  back,  ns 
respects  the  art  of  war,  to  a state  of  barbarism,  or  even  of  savngeism,  and  still 
wars  will  exist.  So  long  as  innnkiud  possess  tho  dispositions  which  they  now 
possess,  ami  which  they  ever  have  possessed,  so  long  they  will  fight  To  pre- 
vent wars,  then,  the  disposition  must  he  changed;  no  remedy  short  of  this,  will 
be  effectual.  In  proportion  as  nations  are  rude  and  unskilled  in  the  art  of  war, 
will  their  military  code  ho  barbarous  and  unrelenting,  their  battles  sanguinary, 
aud  their  whole  system  of  warfare,  destructive.  War,  therefore,  in  such  a case, 
becomes  a far  greater  evil,  than  it  does  under  an  improved  and  refined  system, 
where  battles  arc  won  more  by  skill  than  by  hard  fighting,  and  the  laws  of  war 
are  proportionally  ameliorated.  What  rational  man,  what  friend  of  mankind,  * 

would  be  willing  to  exchange  the  present  humane  and  refined  system  of  war- 
fare, for  that  practiced  by  an  Attila,  a Jenghis  Khan,  a Tamerlane,  or  a Mahomet, 
when  hundreds  of  thousands  fell  in  a singlo  engagement,  and  when  conquest 
and  extermination  were  synonymous  terms.  On  the  principles  of  humanity, 
then,  it  appears  to  me  that,  so  long  as  wars  do  exist,  the  military  art  should  bo 
improved  and  refined  as  much  as  possible;  for,  in  proportion  as  this  is  done, 
battles  will  be  less  sanguinary  and  destructive,  the  whole  system  more  humane, 
and  war  itself  a far  less  evil.  But  independent  of  any  connection  with  the 
profession  of  arms,  or  of  any  of  tho  foregoing  considerations,  I consider  a scien- 
tific knowledge  of  the  military  art,  as  constituting  a very  important  p irt  of  the 
education  of  every  individual  engaged  in  the  pursuit  of  useful  knowledge,  and 
this  for  many  reasons ; viz. ; — 

First.  It  is  of  great  use  in  the  reading  of  history,  both  ancient  and  modem. 

A large  portion  of  history  is  made  up  of  accounts  of  military  operations, 
descriptions  of  battles,  sieges,  Ac.  How,  I would  ask,  is  the  reader  to  under- 
stand this  part,  if  ho  bo  ignorant  of  the  organization  of  armies,  of  the  various 
systems  of  military  tactics,  of  the  science  of  fortification,  and  of  the  attack  and 
defense  of  fortified  places,  both  in  ancient  and  .modem  times?  Without  such 
knowledge  it  is  evident  he  derives,  comparatively  but  littlo  information  from  a 
large  portion  of  w'hat  ho  reads. 

Second.  It  is  of  great  importance  in  tho  writing  of  history.  I presume  it 
will  not  bo  denied,  that  in  order  to  write  well  on  any  subject,  it  must  ho  under- 
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stood.  How,  then,  enn  the  historian  give  a correct  “and  Intelligible  account  of 
a campaign,  battle,  or  siege,  who  is  not  only  unacquainted  with  the  principles 
on  which  military  operations  are  conducted,  but  is  also  ignorant  of  the  technical 
language  necessary  for  communicating  his  ideas  intelligibly  on  the  subject  ? 
This  is  the  principal  reason  why,  as  it  appears  to  me,  the  ancient  historians  wero 
so  much  superior  to  the  modem.  Many  of  their  best  historical  writers  wero 
military  men.  Some  of  them  accomplished  commanders.  The  account  of  mili- 
tary operations  by  such  writers  as  Xenophon,  Thucydides,  Polybius  and  Ctesaf, 
are  perfectly  dear  and  intelligible,  whereas  when  attempted  by  the  great  body 
of  modem  historians,  the  most  we  can  learn  is.  that  a fortress  was  besieged  and 
taken,  or  that  a battle  was  fought  and  a victory  won,  but  are  left  in  entire 
ignorance  of  the  principles  on  which  the  operations  were  conducted,  or  of  tho 
reasons  why  the  results  were  as  they  were. 

Third  It  is  essentially  necessary  for  the  legislator. 

The  military  defense  of  our  country  is  doubtless  one  of  tho  most  important 
trusts  which  is  vested  by  the  constitution  in  the  general  government,  and  it  is 
a well  known  fact,  that  more  money  is  drawn  from  the  people  and  disbursed  in 
the  military,  than  in  any  other  department  of  the  government.  Now  as  all 
must  be  done  under  the  sanction  of  the  luw,  I would  beg  leave  to  inquire, 
whether  it  be  not  of  the  greatest  importance,  that  those  who  are  to  make  such 
laws  should  be  in  every  respect  well  prepared  to  legislate  understanding!)-  on 
the  subject?  That  there  has  been,  and  still  is,  a want  of  information  on  this 
subject  amongst  tho  great  body  of  the  members  of  Congress,  I think  will  bo 
perfectly  evident  to  any  otic  who  is  competent,  rnd  will  take  tho  trouble  to  ex- 
amine our  military  legislation  since  the  condition  of  the  Revolutionary  war.  I 
feel  little  hesitation  in  asserting,  that  from  want  of  this  information,  more  than 
from  any  other  cause,  ns  much  money  has  been  uselessly  expended  in  our  mili- 
tary department  alone,  as  would  cancel  a large  portion  of  the  national  debt 

Fourth.  It  is  of  great  use  to  the  traveler. 

Suppose  a young  man,  with  the  best  education  he  enn  obtain  at  any  of  our 
colleges  or  universities,  were  to  visit  Europe,  where  the  military  constitutes  tho 
first  class  of  tho  community,  and  where  the  fortifications  constitute  the  most 
important  appendages  to  nearly  all  the  principal  cities,  how  much  does  he  ob- 
serve, which  he  does  not  understand?  li  lie  attempt  a description  of  the  cities, 
he  finds  himself  embarrassed  for  want  of  a knowledge  of  fortification.  If  ho 
attempt  an  investigation  of  the  principles  and  organization  of  their  institutions, 
or  of  their  governments,  he  finds  the  military  ?o  interwoven  with  them  all,  that 
they  can  not  be  thoroughly  understood  without  it.  In  fine,  he  will  return  with 
tar  less  information,  than  with  the  aid  of  a military  education  ho  might  have 
derived.  As  it  respects  the  military  exercises,  I would  observe,  that  were  they 
of  no  other  uso  than  in  preserving  the  health  of  students,  and  confirming  in 
them  a good  figure  and  manliness  of  deportment,  I should  consider  these  wero 
ample  reasons  for  introducing  them  into  our  seminaries  generally ; they  are  bet- 
ter calculated  than  any  others  for  counteracting  the  natural  habits  of  students, 
and  can  always  be  attended  to,  at  such  times  as  would  otherwise  be  spent  in 
idleness  or  useless  amusements.  Having  expressed  my  views  thus  fully  on  this 
subject,  I will  next  proceed  to  state  more  specifically  the  other  branches  which 
I would  propose  to  introduce  into  a complete  course  of  education  : and — 

1.  Tho  course  of  classical  and  scientific  instruction  should  be  ns  extensive 
and  perfect  as  at  our  most  approved  institutions.  The  students  should  bo 
earnestly  enjoined  and  required  to  derive  ns  much  of  useful  information  from 
tho  most  npproved  authors,  as  their  time  and  circumstances  would  permit 

2.  A due  portion  of  time  should  be  devoted  to  practical  geometrical  an  1 other 
scientific  operations  in  the  field.  Tho. pupils  should  frequently  be  taken  on 
pedestrian  excursions  into  the  country.  In?  habituated  to  endure  fatigue,  to  climb 
mountains,  and  to  determine  their  altitudes  by  means  of  the  barometer  ns  well 
as  by  trigonometry.  Those  excursions,  while  they  would  learn  thorn  to  walk, 
(which  l estimate  an  important  part  of  education.)  nnd  render  them  vigorous 
and  healthy,  would -also  prepare  them  for  becoming  men  of  practical  science 
generally,  and  would  further  confer  on  them  a correct  coup  (Tail  so  essentially 
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necessary  for  military  and  civil  engineers,  for  surveyors,  for  travelers,  Ac.,  and 
which  can  never  be  acquired  otherwise  than  by  practice. 

3.  Another  portion  of  their  timo  should  be  devoted  to  practical  agricultural 
pursuits,  gardening,  Ac. 

In  a country  like  ours,  which  is  emphatically  agricultural,  I presume  it  will 
not  be  doubted,  that  a practical  scientific  knowledge  of  agriculture  would  con- 
stitute an  important  appendage  to  the  education  of  every  American  citizen. 
Indeed  the  most  certain  mode  of  improving  the  agriculture  of  the  country  will 
be  to  make  it  a branch  of  elementary  education.  By  these  means,  it  will  not 
only  be  improved,  but  also  a knowledge  of  their  improvements  generally  dis- 
seminated amongst  the  great  mass  of  the  people. 

4.  A further  portion  of  time  should  be  devoted  to  attending  familiar  explana- 
tory lectures  on  the  various  branches  of  military  science,  on  the  principles  and 
practice  of  agriculture,  commerce  and  manufactures,  on  political  economy,  on  the 
constitution  of  the  United  States,  and  those  of  the  individual  states,  in  which 
should  be  pointed  out  particularly  the  powers  and  duties  of  the  general  govern 
merit,  and  the  existing  relations  between  that  and  the  state  governments,  on  ^he 
science  of  government  generally.  In  fine,  on  all  those  branches  of  knowledge 
which  are  necessary  to  enable  them  to  discharge,  m the  best  possible  manner, 
the  duties  they  owe  to  themselves,  to  their  fellow  men,  and  to  their  country'. 

5.  To  the  institution  should  be  attached  a range  of  mechanics’  shops,  where 
those  who  possess  an  aptitude  and  inclination  might  occasionally  employ  a lei- 
sure hour  in  learning  the  use  of  tools  and  acquiring  a knowledge  of  some  use- 
fill  mechanic  art. 

The  division  of  time,  each  day,  I would  make  as  follows,  viz. : — 

Eight  hours  to  be  devoted  to  study  nnd  recitation;  eight  hours  allowed  for 
sleep.  Three  hours  for  the  regular  meals,  and  such  other  necessary  personal 
duties  as  the  student  may  require.  Two  hours  for  the  military  and  other  exer- 
cises, fencing,  Ac.  Tho  remaining  three  hours  to  be  devoted,  in  duo  proportion, 
to  practical  agricultural  and  scientific  pursuits  and  duties,  and  in  attending  lec- 
tures on  the  various  subjects  before  mentioned. 

Some  of  the  most  prominent  advantages  of  tho  foregoing  plan  would,  in  my 
opiuion,  bq  tho  following;  viz.: — 

1.  The  student  would,  in  tho  timo  usually  devoted  to  the  acquirement  of 
elementary  education,  (say  six  years)  acquire,  at  least,  os  much,  and  I think  I 
may  venture  to  say  more,  of  book  knowledge,  than  he  would  under  tho  present 
system. 

2.  In  addition  to  this,  he  vrould  go  into  the  world  an  accomplished  soldier,  a 
scientific  and  practical  agriculturist,  nn  expert  mechanician,  an  it  teUigcnt  mer- 
chant, a political  economist,  legislator  and  statesman.  In  tine,  he  could  hardly 
be  placed  in  any  situation,  the  duties  of  which  he  would  not  be  prepared  to  dis- 
charge with  honor  to  himself  and  advantage  to  his  fellow-citizens  and  his 
country. 

3.  In  addition  to  the  foregoing,  ho  would  grow*  up  with  habits  of  industry, 
economy  and  morality,  and,  what  is  of  little  less  importance,  a firm  and  vigor- 
ous constitution;  with  a head  to  conceive  nnd  an  arm  to  execute — he  woula 
emphatically  possess  a sound  mind  in  a sound  body. 

After  much  correspondence  Capt.  Partridge  decided  to  carry  out 
his  principles  of  education  in  an  institution  organized  on  his  own 
plan  and  conducted  by  himself,  with  such  assistance  as  he  could 
command,  in  his  native  village  of  Norwich,  Vermont.  Here  he 
opened,  on  the  4th  of  September,  1820,  the  American  Literary, 
Scientific  and  Military  Academy,  on  which  the  pupils  or  their  parents 
had  their  choice  of  studies,  out  of  a course  as  extensive  as  that  of 
any  academy  and  college  in  New  England  combined — in  which 
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military  training  formed  a prominent  feature,  and  the  mathematics, 
especially  as  applied  to  surveying  and  engineering,  received  special 
attention.  During  the  four  years  and  half  of  its  continuance  in 
Norwich  the  Academy  was  attended  by  480  pupils,  representing 
twenty-one  out  of  the  twenty-four  states,  and  of  these,  and  especially 
of  such  as  continued  on  an  average  two  years  at  the  institution,  a 
large  proportion  became  distinguished  in  military,  public,  and  busi- 
ness life — as  large  it  is  believed  as  the  records  of  any  other  institu- 
tion for  the  same  period  of  time  can  show.  Its  success  demonstrated 
beyond  cavil,  that  military  exercises  and  duties  are  not  inconsistent 
with  ardent  devotion,  and  the  highest  attainments  in  literary  and 
scientific  studies. 

In  1824,  the  citizens  of  Middletown,  Connecticut,  made  a liberal 
subscription  to  secure  the  location  there,  of  a college  about  to  be 
established  in  that  State,  under  Episcopal  auspices.  Failing  in  that 
object,  by  the  location  of  the  institution  at  Hartford,  where  it  now 
exists  under  the  name  of  Trinity  College,  they  invited  Capt.  Par- 
tridge to  remove  his  Academy  to  their  city,  and  offered  to  erect  and 
place  at  his  disposal  suitable  buildings  for  his  accommodation.  This 
invitation  and  offer  were  accepted,  and  on  the  1st  of  April,  1825,  he 
closed  his  institution  at  Norwich,  and  on  the  1st  of  September  fol- 
lowing, opened  his  new  course  of  instruction  at  Middletown,  with  an 
attendance  of  two  hundred  and  ninety-seven  pupils  in  the  first  year. 
During  the  three  years — up  to  September  1828,  the  American  Lite- 
rary, Scientific,  and  Military  Academy  at  Middletown  remained  un- 
der his  superintendence,  there  were  nearly  twelve  hundred  pupils 
representing  every  State  and  Territory  of  the  United  States,  the 
British  Provinces,  Mexico,  several  of  the  South  American  States, 
and  the  West  Indies.  This  attendance  shows  conclusively,  that  the 
military  and  scientific  element,  together  with  an  optional  course  of 
study,  and  a term  of  residence  limited  by  the  ability  of  the  pupil 
to  complete  the  course,  met  a want  not  provided  for  in  existing  col- 
leges. Of  those  who  completed  the  full  course  of  study  begun  at 
Norwich,  as  large  a proportion,  as  the  corresponding  graduates  of 
any  American  college,  attained  a high  degree  of  usefulness  and 
eminence  in  widely  diversified  fields  of  labor.  Among  its  graduates 
are  to  be  found  the  founders  or  professors  of  several  State  Military 
Institutes,  many  officers  of  the  highest  rank  in  the  military  service 
of  the  United  States,  several  eminent  civil  engineers,  superintendents, 
of  railroads,  members  of  Congress,  lawyers,  and  men  of  practical 
efficiency  and  success  in  every  line  of  business. 

One  of  the  characteristic  features  of  Captain  Partridge's  system 
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of  instruction  and  discipline  at  Middletown,  was  the  military  inarches 
and  pedestrian  excursions  for  scientific  and  recreating  purposes  con- 
ducted under  his  personal  command,  or  in  his  company.  Several 
of  these  excursions  occupied  three  or  four  weeks,  extending  in  one 
instance  to  Washington.  The  military  marches  amounted  in  the 
aggregate  to  over  two  thousand  miles,  and  these  and  the  various 
pedesterain  excursions,  included  visits  to  nearly  all  points  of  military 
and  historical  interest  in  New  England  and  New  York.  The  imme- 
diate and  controlling  reasons  wliich  induced  Capt.  Partridge  to  leave 
Middletown,  are  not  known  to  the  writer  of  this  memoir.  lie  has 
however,  understood  it  was  owing  partly  to  a desire  for  temporary 
relief  from  the  cares  and  confinement  of  immediate  superintend- 
ence, that  he  might  start  a similar  institution  in  the  neighbor- 
hood of  New  York,  and  partly  from  disgust  at  the  refusal  of  the 
Legislature  of  Connecticut  in  1828,  to  grant  to  the  institution  at 
Middletown,  the  usual  privileges  and  powers  of  a college. 

In  1833, 1834, 1837,  and  1839,  Capt.  Partridge  was  elected  repre- 
sentative from  the  town  of  Norwich,  to  the  Legislature  of  Vermont, 
and  in  that  capacity  labored  to  give  efficiency  to  the  military  system 
of  the  State.  In  1834,  he  secured  for  certain  petitioners  a charter 
for  the  Norwich  University,  in  which  the  Trustees  are  required  “to 
provide  for  a constant  course  of  instruction  in  military  science  and 
civil  engineering,”  and  arc  “ prohibited  from  establishing  any  regu- 
lations of  a sectarian  character,  either  in  religion  or  politics.”  Of 
this  corporation,  consisting  of  twenty-five  trustees,  Capt.  Partridgo 
was  a member,  and  in  organizing  the  institution  in  1825,  he  was 
elected  president  of  tho  Faculty.  He  continued  to  instruct  in  his 
own  department  of  military  science  and  engineering,  and  adminis- 
tered the  affairs  of  the  university  till  1844,  when  owing  to  some  dif- 
ficulties arising  out  of  the  use  of  tho  building,  arms,  and  accourtre- 
ments,  which  were  his  private  property,  he  resigned. 

In  1838,  he  was  influential  in  calling  together  a convention  of 
military  officers  and  persons  interested  in  giving  greater  efficiency  to 
the  organization  of  the  militia  of  the  several  states,  to  meet  for  con- 
sultation. This  convention  met  at  Norwich  on  the  4th  of  July; 
and  continued  to  meet  annually  for  many  years,  to  discuss  plans 
for  the  organization  and  discipline  of  the  militia,  for  the  dissem- 
ination of  a knowledge  of  military  science,  for  the  defense  of  the 
coast,  <fec.  Many  reports  of  this  body  were  drawu  up  by  him,  and 
the  proceedings  were  forwarded  to,  and  printed  by  order  of  the 
Congress  of  the  United  States. 

In  1839,  on  the  request  of  many  influential  citizens,  he  visited 
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Portsmouth,  Virginia,  to  establish  a Military  School,  which  he  did, 
and  which  was  soon  after  recognized  by  the  Legislature  of  the  State 
as  the  Virginia  Literary,  Scientific,  and  Military  Institute,  and  aided 
by  an  appropriation  out  of  the  Literary  Fund.  This  Institute,  with 
an  Institute  of  a similar  character  at  Lexington,  in  the  western  part 
of  the  State,  has  been  greatly  instrumental  in  diflusing  widely  in  Vir- 
ginia a knowledge  and  taste  for  military  affairs.  The  success  of 
this  institution,  and  the  personal  influence  of  many  of  his  Own 
scholars  at  Norwich  and  Middletovwi,  led  to  the  establishment  of 
similar  schools  in  other  southern  states. 

In  May,  1842,  Capt.  Partridge  accepted  the  position  of  Camp  In- 
structor for  a large  body  of  officers  and  men  of  the  Pennsylvania 
volunteer  militia  in  encampment  at  Reading,  Berks  County.  Each 
evening  he  delivered  a lecture  to  officers  assembled  in  the  General’s 
marquee,  and  during  the  day  exercised  the  troops  in  the  manual  of 
arms,  and  in  company,  regimental,  and  brigade  movements  in  the 
field.  On  this,  and  many  similar  occasions,  he  demonstrated  the 
correctness  and  practicability  of  his  theory  of  national  defense,  so 
far  as  testing  the  qualifications  of  officers  for  command,  and  giving 
accuracy,  rapidity,  and  steadiness  of  exercise  and  movements  to 
troops,  by  assembling  officers  and  men  of  the  State  Militia,  once  or 
twice  in  the  year,  in  convenient  numbers  and  places,  under  instruc- 
tors properly  qualified  for  the  work.  A few  instructors,  themselves 
trained  in  the  best  military  institutions,  and  familiar  with  every  im- 
provement in  military  organization,  equipment,  and  movement,  and 
especially  when  clothed  with  the  reputation  of  success  in  actual  service, 
would  soon  bring  the  entire  militia  of  the  states  into  a uniform  sys- 
tem, and  give  respectability  and  efficiency  to  this  department  of  the 
public  service.  This  result  would  be  more  speedily  realized  if  a 
number  of  educational  institutions  similar  to  those  which  he  had  or- 
ganized under  many  disadvantages  and  against  many  prejudices, 
could  call  out  and  cultivate  military  taste  and  accomplishments  among 
a portion  of  the  young  men  of  each  state. 

In  1853,  he  opened  at  Brandywine  Springs,  near  Wilmington,  in 
the  State  of  Delaware,  another  institution  in  which  he  fondly  hoped 
his  ideal  of  a National  school  of  education  would  be  realized — an 
institution  in  which  physical  training  in  connection  with  military 
exercises  and  movements,  should  accompany  the  acquisition  of  prac- 
tical knowledge  of  the  great  principles  of  science  that  underlie  all 
the  arts  of  peace  and  war,  and  resorted  to  by  students  from  every 
state  of  the  American  Union.  His  plan  as  developed  in  conversa- 
tion with  those  directly  interested,  embraced  his  old  ideas  of  scien- 
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tific,  and  literary  studies  with  systematic  pedestrian  excursions,*  and 
marches  in  vacations  to  the  great  objects  of  natural,  economical,  and 
historical  interest  in  different  parts  of  the  country.  In  this  latter 
particular,  he  unconsciously  applied  the  suggestion  of  Milton  in  his 
letter  to  Samuel  U&rtlib,  that  “ the  students  of  his  Academy  should 
go  out  in  companies  with  prudent  and  staid  guides  to  all  quarters 
of  the  land,  learning  and  observing  all  places  of  strength,  and  all 
commodities  (facilities)  of  building  and  of  soil,  for  towns  and  tillage, 
harbors  and  ports  of  trade, — even  sometimes  taking  sea  as  far  as  to 
our  navy  to  learn  there  also,  what  they  can  in  the  practical  knowl- 
edge of  sailing  and  sea-fight.”  Arrangements  were  made  for  a 
class  of  ten  or  twelve  of  the  most  advanced  and  matured  cadets  to 
accompany  him  to  Europe  to  study  the  strategy  of  the  great  battles 
of  the  world,  and  the  armies,  armories,  and  resources  of  the  great 
nations  of  Europe — thus  again  realizing  Milton’s  plan  of  gratifying 
“ the  desire  of  the  more  hopeful  youth  " “ to  see  other  countries  at 
three  or  four  and  twenty  years  of  age,  not  to  learn  principles,  but 
to  enlarge  experience  and  make  wise  observation.”  But  these  hopes 
were  darkened  for  a time  by  a great  disaster,  and  soon  extinguished 
in  the  sudden  death  of  the  great  projector.  In  the  autumn  of  1853, 
the  buildings  at  Brandywine  Springs,  were  consumed  by  fire,  and 
although  arrangements  were  at  once  made  to  secure  suitable  accom- 
modations at  Bristol,  Pennsylvania,  and  upwards  of  one  huudred 
pupils  enrolled  their  names  to  attend  for  a year  at  that  place,  still  the 
great  motive  power  of  the  enterprise  was  stricken  down. 

At  the  close  of  the  year,  1853,  Capt.  Partridge  returned  to  Not 
wich,  where  his  family  still  resided,  in  apparently  good  health  and 
the  best  spirits.  A few  days  after  he  reached  home,  he  was  attacked 
by  sharp  and  excruciating  pains  in  his  back,  which  were  soon  sub 
dued  by  anodynes,  but  from  the  prostration  and  the  cause,  which 
proved  on  a post-mortem  examination  to  be  an  aneurism  near  the 
base  of  the  spine,  and  which  had  been  exhausting  his  vitality  for 
years — he  never  rallied,  and  on  the  17th  of  January,  1854,  he 
breathed  his  last — widely  and  deeply  mourned  by  troops  of  friends, 
who  loved  and  admired  him  as  their  teacher,  or  looked  up  to  him 
as  the  best  expounder  of  principles  of  military  science  and  educa- 
tion, and  of  national  defense. 

* Cn  plain  Partridge  attached  much  importance  to  pedestrian  excursions  in  reference  both  to  hy- 
genic,  and  educational  coniiderationa.  To  there  excursions  he  attributed  hi*  own  robust  health, 
and  his  familiar  knowledge  of  all  the  details  of  American  battles.  In  one  year,  (1830.)  he  made 
four  excursions  from  Norwich,  each  occupying  from  four  to  six  days — and  from  one  hundred  and 
fifty  to  four  hundred  miles— the  last  day’s  walk  generally  averaging  over  sixty  miles.  He  hsd 
ascended  and  mensural  the  altitude  of  all  the  highest  mountain  elevations  in  the  Northern  States. 
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Although  living  most  of  his  life  in  the  discharge  of  educational 
and  public  duties,  under  circumstances  inconsistent  with  “ a local 
habitation,”  he  had  strong  domestic  tastes  and  attachments,  and  was 
a genial  companion  in  lys  own  room  and  home.  In  1837,  he 
married  Miss  Swazey,  the  daughter  of  a merchant  in  Claremont, 
New  Hampshire,  and  to  this  happy  union  were  born  two  children. 
The  oldest  boy,  George,  was  educated  by  the  father  on  his  own  sys- 
tem, and  had  displayed  vigorous  health,  and  strong  partialities  and 
attainments  in  mathematical  studies  and  their  applications ; but  he 
survived  his  father  only  a few  months — “ long  desolate  months  they 
were  to  the  widow  and  children  ” — and  the  tenement  of  that  bright 
intellect  was  laid  by  the  side  of  that  of  his  hardy  and  indefatigable 
father  in  the  little  village  burying-ground.  The  other  son  Henry,  as 
he  grew  up,  showed  a partiality  for  the  profession  of  law,  and  was 
pursuing  his  studies  in  Warren,  Penn.,  when  the  call  of  the  President 
of  the  United  States  for  volunteers,  summoned  him  to  the  defense 
of  the  flag  of  the  country.  He  enlisted  for  the  war,  and  was  pro- 
moted to  a captaincy  in  a Pennsylvania  regiment,  which  was  attached 
to  the  army  of  the  Potomac,  whose  varying  fortunes  he  shared  till, 
greatly  weakened  by  exposure  and  disease,  he  was  honorably  dis- 
charged from  the  service.  His  superior  officer  in  writing  to  his  moth- 
er, says : “ He  is  in  every  respect  a model  officer.  How  could  he  be 
otherwise  ? He  has  it  all  by  right  of  inheritance,  and  I fully  appre- 
ciate that  you  have  made  a very  great  contribution  to  the  govern- 
ment and  the  country  in  sending  him  forth  to  fight  the  battles  which 
have  been  forced  upon  us.” 
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note. 

As  an  Appendix  to  our  Memoir  of  Capt.  Alden  Partridge,  we  re- 
publish the  following  Memorial  by  him  to  the  Congress  of  the 
United  States,  not  because  we  approve  the  objects  or  the  arguments 
of  either  document,  but  as  part  of  the  educational  history  of  the 
country. 

MEMORIAL  or  ALDEN  PARTRIDGE, 

Relating 1 to  the  Military  Academy  at  West  Point,  and  praying  that  young  men 
educated  at  other  military  schools  may  have  an  equal  chance  for  admission  to  the 
army  as  those  young  men  have  who  are  educated  at  West  Ibint.  January  ‘21, 
1841.  Referred  to  the  Committee  on  Military  Affairs. 

To  the  Honorable  Congress  of  the  United  Stales: — The  memorial  of  Alden  Par- 
tridge, President  of  the  Norwich  University,  at  Norwich,  State  of  Vermont, 
respectfully  slioweth : 

That  your  memorialist  holds  it  to  be  a cardinal  principle  of  our  republican  in- 
stitutions, that  stations  of  honor,  trust,  and  emolument  should  be  equally  open 
to  all  our  citizens,  to  which  all  have  an  equal  right  to  aspire,  and  from  which 
none  can  constitutionally  be  excluded  by  any  law,  rule,  or  regulation  whatever. 
Your  memorialist  has,  however,  witnessed,  with  deep  regret,  a direct  violation 
of  this  vital  principle  of  our  constitution,  by  the  rules  and  regulations  adopted 
for  tli©  organization  and  government  of  the  Military  Academy  at  West  Point. 
The  cadets  of  that  institution,  all  of  whom  are  educated  at  the  public  expense, 
have,  for  many  years,  fnonopolizetl  nearly,  if  not  quite,  all  of  the  stations  of 
honor,  trust,  and  emolument,  above  that  of  a non-commissioned  officer,  in  the 
military  establishment  of  the  United  States,  to  the  utter  exclusion  of  those  w ho 
are  equally  well  qualified,  equally  meritorious,  and  who  are  educated  at  their 
otvn  expense.  But,  in  order  to  place  this  subject  more  clearly  before  your 
honorable  body,  your  memorialist  would  call  your  attention  to  the  law'  of  the 
29th  of  April,  1812,  entitled,  “An  act  making  further  provision  for  the  corps  of 
engineers.'1  By  the  provisions  of  this  act,  no  candidate  can  be  admitted  into 
the  Military  Academy  who  is  under  fourteen,  or  over  twenty-one,  years  of  age. 
The  effect  of  this  provision  is  to  exclude  every  young  man  in  the  United  States 
who  is  above  twenty-one  years  of  ago  from  the  appointment  of  cadet,  while  the 
rules  of  the  War  department  require  that  none  except  those  educated  at  this 
academy  can  be  commissioned  in  the  army  of  the  United  States.  The  effect, 
then,  of  the  lawr  and  regulation  is  to  utterly  exclude  all  the  youth  of  our  coun- 
try, except  such  select  few  as  the  President  may  think  proper  to  place  in  this 
“public  charity  school,”  from  the  military  service  of  their  country,  who  are 
above  twenty-one  years  of  age,  uuless  they  will  enter  in  the  humble  capacity  of 
privates  or  non-commissioned  officers.  And  can  such  a system  be  in  accordance 
with  the  principles  of  our  constitution  ? Your  memorialist  believes  not.  On 
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the  contrary,  he  feels  confident  in  the  assertion  that  it  is  a most  flagrant  and  pal- 
pable violation  of  them.  The  direct  and  certain  effect  of  this  institution  is  to 
extend  Executive  patronage;  for  the  President  has  the  entire  selection  of  the 
chosen  two  hundred  and  fifty  who  are  to  be  placed  in  the  institution,  and  also  to 
establish  an  aristocracy  of  the  most  dangerous  kindj  viz. : & military  aristocracy 
in  the  United  States.  What,  your  memorialist  would  ask,  is  an  aristocracy?  Is 
■t  not  where  any  particular  class  in  a State  claims  and  exercises  privileges  of 
which  the  great  body  of  the  people  are  deprived?  And  do  not  the  cadets  at 
West  Point  enjoy  such  privileges?  and  if  so,  do  they  not  constitute  an  aris- 
tocracy? Your  memorialist  believes  that  neither  the  fact  nor  the  inference  can 
be  controverted.  But  your  memorialist  will  go  further,  and  aver  that  the  regu- 
lations at  West  Point  have  not  only  constituted  an  aristocracy  in  the  United 
States,  but  that  this  aristocracy  has  already  become,  in  a great  degree,  heredita- 
ry. How  many  individuals,  your  memoralist  would  ask,  who  have  held  offices 
of  honor,  trust,  or  emolument,  under  tho  Government,  for  the  last  twenty-five 
years,  have  had  their  sons,  brothers,  nephews,  or  other  relatives,  educated  at 
the  public  expense  at  West  Point,  to  the  entire  exclusion  of  those  who  (to  say 
the  least,)  were  equally  meritorious,  and  equally  capable  of  rendering  service  to 
the  republic?  And  how  many  of  those  thus  educated  have  ever  rendered  any 
service  whatever?  A reference  to  the  rolls  of  the  institution  will  answer  these 
inquiries.  Your  memorialist  has  personal  knowledge  of  many  instances.  Your 
memorialist  is  well  aware  that  it  has  been  attempted,  by  tho  friends  of  this 
monstrous  invasion  of  the  rights  of  the  people,  to  cost  around  it  the  mantle  of 
Mr.  Jefferson.  Your  memorialist  is  ready  to  grant  that  the  institution  was  es- 
tablished during  the  early  part  of  the  first  term  of  Mr.  Jefferson’s  administra- 
tion ; but  denies  that  any  inference  can  be  drawn  from  that  circumstance  to  sus- 
tain the  present  system.  The  institution  then  consisted  only  of  the  corps  of  en- 
gineers, which  was  limited  to  sixteen  officers  and  four  cadets,  without  any  of 
those  exclusive  privileges  which  have  since  been  conferred  upon  it.  On  tho 
29th  of  April,  1812,  (just  previous  to  the  declaration  of  war,)  a law  was,  how- 
ever, passed,  entitled  “ An  act  making  further  provision  for  tho  corps  of  engi- 
neers by  the  provisions  of  which,  the  whole  number  of  cadets,  whether  of  in- 
fantry, artillery,  or  riflemen,  was  not  to  exceed  two  hundred  and  fifty;  and  tho 
President  to  appoint  a limited  number  of  cadets,  and  conferring  on  him  a dis- 
cretionary power  to  attach  them  to  tho  Military  Academy,  was  evidently  induced 
by  the  certainty  of  immediate  war  writh  Great  Britain,  and  had  a direct  refer- 
ence to  a tear  establishment.  Your  memorialist  would  respectfully  call  tho  at- 
tention of  vour  honorable  body  particularly  to  tho  provisions  of  the  law  of  1812 
just  referred  to;  and,  if  ho  does  not  much  mistake,  it  will  satisfactorily  appear 
that  the  President  is  not  required,  but  simply  authorized,  to  appoint  a single 
cadet ; and  that  it  is  left  entirely  discretionary  with  him,  after  they  are  appointed, 
to  attach  them  to  the  Military  Academy,  or  to  attach  them  to  their  resjectivo 
companies,  agreeably  to  the  provisions  of  other  laws  then  in  existence.  And 
hero  your  memorialist  would  observe  that,  in  the  peace-establishment  of  the 
army  previous  to  the  late  war,  two  cadets  were  allowed  to  each  company  of 
artillery,  light  infantry,  and  infantry,  amounting,  in  the  total,  to  a larger  number 
than  was  authorized  by  the  law  of  1812.  But  neither  President  Jefferson,  nor 
President  Madison  considered  that  the  law  required  of  them  to  fill  those  vacan- 
cies so  long  as  they  considered  their  services  were  not  required  : and  they  con 
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sequent!/  did  not  fill  them.  The  largest  number  of  cadets  over  in  service  at 
the  same  time,  previous  to  the  late  war,  did  not  exceed  fort}',  and  seldom  ex- 
ceeded twenty-five.  Do  the  necessities  of  the  country  require  that  any  larger 
number  should  be  retained  in  service  now,  than  were  deemed  necessary  by  Pre- 
sidents Jefferson  and  Madison  during  a time  of  peace?  Your  memorialist  be- 
lieves not.  But  it  is  urged,  in  favor  of  this  academy,  that  it  presents  a mo.-t 
favorable  opportunity  for  the  education  of  meritorious  young  men  who  are  poor, 
and,  consequently,  unable  to  educate  themselves.  Your  memorialist,  however, 
has  yet  to  learn  by  what  constitutional  authority  Congress  is  empowered  to  ap- 
propriate any  portion  of  the  public  revenue  for  the  support  of  a national  charity 
school  for  the  education  of  the  poor.  Besides,  if  this  power  did  exist,  (which 
your  memorialist  presumes  no  reasonable  person  will  contend  does,)  all  the  poor 
in  the  United  States  have  an  equal  right  to  the  benefits  to  bo  derived  from  its 
exercise,  and  that,  consequently,  the  institution  at  West  Point  is  on  quite  too 
limited  a plan  for  the  accomplishment  of  the  contemplated  object.  Either,  then, 
the  institution  should  be  very  much  enlarged,  or  several  others  established  in 
different  parts  of  the  United  States,  which  would  be  far  more  convenient  for  the 
great  body  of  the  poor.  IfJ  however,  the  rolls  of  this  institution  for  the  last 
twenty  years  be  examined,  it  will  be  found  that  many  more  of  the  rich  and  in- 
fluential have  been  educated  there,  than  of  the  poor.  Poverty,  however  meri- 
torious the  subject  of  it  may  be,  is  but, a sorry  recommendation  for  admission  to 
this  aristocratic  establishment. 

But  it  is  further  urged,  that  this  institution  is  necessary  for  the  education  of 
the  officers  of  the  army ; and  that,  were  it  abolished,  the  candidates  for  com- 
missions would  not  be  properly  qualified  for  the  discharge  of  their  duties  as  of- 
ficers. Before  your  memorialist  proceeds  to  exaime  the  truth  of  this  position, 
he  would  inquire,  at  what  institution,  and  at  whose  expense,  Generals  Wash- 
ington, Greene,  Knox,  Putnatn,  Lincoln,  Sullivan,  Morgan,  Wayne,  Sumter, 
Pickens,  Marion,  and  all  the  other  officers  of  the  revolutionary  arm}*,  by  whoso 
valor,  skill,  and  patriotic  exertions,  these  United  States  now  constitute  a freo 
and  independent  nation,  recoived  their  education  ? The  answer  is  ready : at 
the  ordinary  institutions  of  the  country,  and  at  their  own  expense ; just  as  every 
American  citizen  should  be  educated.  And  have  the  proteges  of  the  West  Point 
Academy,  on  whose  education  so  many  millions  of  dollars  of  the  peoples’  money 
have  been  expended  within  the  last  twenty  years,  exhibited  more  skill,  more 
valor,  or  more  patriotism,  than  did  the  officers  of  the  revolutionary  army?  Let 
the  events  of  the  Florida  war,  as  compared  with  those  of  the  Revolution,  an- 
swer the  question.  The  truth  is,  (and  it  can  not  be  much  longer  concealed  from 
the  view  of  the  people,  by  the  reports  of  hoards  of  visitors.)  that  the  whole  sys- 
tem of  education  at  West  Point  is  well  calculated  to  form  military  pedants  and 
military  dandies , but  will  never  form  efficient  soldiers.  Much  more  important  to 
them  is  their  attention  to  the  cut  of  the  coo/,  the  placing  of  a button,  and  the 
snowy  whiteness  of  gloves  and  pantaloons , than  to  those  physical  and  moral  quali- 
ties which  are  absolutely  necessary  to  the  correct  and  efficient  discharge  of  tho 
active  duties  of  tho  field. 

But  your  memorialist  denies  tho  truth  of  tho  position,  that  the  West  Point 
Academy  is  necessary  for  the  education  of  young  men  for  the  army.  There  are 
other  institutions  whero  military  science  and  instruction  constitute  a branch  of 
education  for  the  pupils.  Of  these  institutions,  however,  your  memorialist  will 
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particularize  but  one — and  that  is  the  Norwich  University,  at  Norwich,  Ver- 
mont, over  which  he  has  the  honor  to  preside.  This  institution  was  incorpora- 
ted by  the  Legislature  of  Vermont,  in  November,  1834,  with  full  power  to  con- 
fer diplomas,  Ac.  By  the  act  of  incorporation,  military  science  is  made  a part 
of  the  education  of  all  the  pupils.  They  are  consequently  correctly  and 
thoroughly  instructed  in  the  theoretical  part  of  military  science,  and  also  in  the 
practical  duties  of  the  soldier,  and  every  ouc  who  graduates  at  this  institution  is 
well  qualified  to  discharge  the  duties  of  a company  officer  (and  even,  if  neces- 
sary, to  command  a battalion)  in  any  corps  of  the  army.  In  order  farther  to 
prepare  them  to  discharge  the  more  hardy  and  active  duties  of  the  sold  er,  they 
occasionally  perform  military  marches.  In  the  month  of  July,  1840,  they  pci- 
foruied  a march,  under  the  personal  command  of  your  memorialist,  to  the  cele- 
brated military  post  of  Ticonderoga,  carrying  their  arms,  accoutrements,  knap- 
sacks, Ac. ; the  whole  length  of  which  was  one  hundred  and  sixty -five  miles. 
Of  this  distance,  one  hundred  and  forty  miles  was  on  foot,  and  twenty-five  miles 
by  steamboat  The  march  on  foot  was  performed  in  a little  more  than  five 
days,  crossing  the  Green  Mountain  range  twice,  and  the  ground,  with  the 
heavens  for  covering,  constituted  their  only  resting-place  at  night.  The  weather, 
during  the  whole  march,  was  hot ; and  they  were  enveloped  in  a cloud  of  dust, 
occasioned  by  the  severe  drought  nearly  the  whole  distance.  They  all  returned 
in  excellent  health  and  spirits.  The  youngest  member  of  the  corps  was  thir- 
teen years  of  age.  The  other  branches  of  literature  and  science  are  attended 
to  as  extensively,  and  the  latter  much  more  practically,  than  at  any  other  insti- 
tution in  the  United  States;  nnd  the  students  are  consequently  equally  well 
qualified  to  discharge  their  duties  in  the  cabinet  and  in  the  field.  But  notwith- 
standing the  members  of  this  institution  arc,  to  say  the  least,  as  well  qualified 
for  commissions  of  any  grade,  and  in  any  corps  of  the  army,  as  those  of  any 
other  institution  in  the  country,  and  havo  also  obtained  the  necessary  qualifica- 
tions at  their  own  expense,  they  are  virtually  excluded  therefrom  by  the  arbi - 
trary  and  monopolizing  regulations  (established  without  the  least  sanction  of 
law,)  of  the  Military  Academy  at  West  Point.  In  the  month  of  September, 
1840,  a member  of  the  Norwich  University,  the  son  of  a highly  respectable  gen- 
tleman in  the  city  of  New  York,  well  recommended,  applied  to  the  Secretary  of 
War  for  a commission  in  the  anny,  but  was  informed  that  tliere  were  no  vacan- 
cies, and  that  the  cadets  from  West  Point  were  more  than  sufficient  to  fill  all  the 
vacancies.  On  the  21st  of  December,  1840,  your  memorialist  wrote  to  the  Sec- 
retary of  War,  recommending  three  young  gentlemen,  members  of  the  Norwich 
University,  for  commissions  in  the  army  of  the  United  States;  and  received  ati 
answer,  dated  War  Department,  December  29,  1840,  from  which  the  following 
is  an  extract:  “I  acknowledge  tbo  receipt  of  your  letter  of  the  21st  instant, 
reoommending  Messrs.  Morris,  Stevens,  and  Dome,  for  appointments  in  the 
army ; and  I have  here  to  inform  you,  in  reply,  that  there  being  no  vacancies  at 
present,  the  application  will  be  filed  for  consideration,  when  any  occur,  to  which 
they  can  be  appointed Now  your  memorialist  feels  confident  that  the  records 
of  the  War  Department  will  show  that  a large  number  of  cadets  at  West  Point 
are  commissioned  every  year ; nnd  ho  presumes  that  such  will  continue  to  be 
tlie  case,  unless  a radical  change  is  effected.  But  when  young  gentlemen  of 
equal  respectability  and  attainments,  who  have  not  been  of  the  favored  few 
whom  Executive  favor  has  admitted  into  this  nursery  of  aristocracy,  to  be  edu- 
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cated  at  the  expense  of  the  honest  working  men  of  the  country,  become  appli- 
cants, their  claims  are  entirely  set  aside.  Against  this  unoonstilutumaL,  unequal, 
and  monopolizing  practice,  your  memorialist  deems  it  his  duty  respectfully,  but 
most  decidedly,  to  protest;  and  to  ask  of  your  honorable  body  the  establish- 
ment of  some  rule  whereby  the  members  of  the  Norwich  University,  at  least, 
( o whom,  in  many  respects,  he  stands  in  the  relation  of  guardian,)  may  lx?  re- 
stored to  their  constitutional  righto ; that  when  they  become  applicants  for  stations 
of  honor,  trust,  or  emolument,  in  the  military  service  of  their  country,  they  shall 
stand  on  terms  of  equality  with  the  cadets  at  West  Point 
Your  memorialist  deems  it  proper  here  to  remark,  that  in  October,  1840,  be 
addressed  a communication  to  the  President  of  the  United  State's,  on  this  sub- 
ject, requesting  to  be  informed  whether,  in  the  opinion  of  the  President,  he  pos- 
sessed tl|e  power  to  remedy  the  grievance  of  which  your  memorial ist  complains; 
and,  if  so,  whether  such  power  would  be  exercised  for  that  purpose.  To  this 
communication  no  answer  has  been  received.  Your  memorialist,  availing  him- 
self of  the  privileges  granted  to  every  American  citizen,  by  the  first  amendment 
of  the  constitution  of  the  United  States,  would  beg  leave  to  call  the  attention 
of  your  honorable  body  to  some  subjects,  which  he  considers  grievances  of  a 
high  order,  and  respectfully  but  earnestly  solicits  that  they  may  be  redressed,  viz: 
let.  Your  memorialist  considers  the  Military  Academy  at  West  Point  a 
grievance.  Under  its  present  organization,  it  is  unconstitutional,  calculated  to 
foster  a military  aristocracy  in  the  country;  calculated  to  depress  the  militia, 
(our  only  constitutional  defense,)  by  engrossing  all  the  patronage  of  government; 
and  is  entirely  unnecessary,  as  military  scieuce  can  be  attained  at  other  institu- 
tions, from  which  the  necessary  officere  for  the  army  can  be  supplied  without 
any  tax  on  the  people.  Your  memorialist,  therefore,  asks  that  this  institution 
may  be  abolished,  and  that  the  money  that  is  annually  appropriated  for  its  sup- 
port may  be  applied  to  aid  in  disciplining  the  militia,  and  disseminating  military 
information  amongst  the  people,  who  are  its  constitutional  and  safe  depositories. 

2nd.  Your  memorialist  considers  the  Board  of  Visitors  that  annually  assem- 
ble at  West  Point  a grievance.  This  board  never  had  any  existence  whatever  in 
law , but  was  established  by  Executive  usurpation  ; yet,  to  pay  the  expense  of 
this  illegal  board,  your  memorialist  believes  that  more  than  fifty  thousand  dol- 
lars has  been  drawn  from  the  public  treasury.  Your  memorialist  earnestly 
solicits  that  this  appropriation,  the  making  of  which  is  a direct  sanction  to  Ex- 
ecutive usurpation,  should  be  discontinued. 

3rd.  Your  memorialist  considers  the  removal  of  the  head-quarters  of  the  corps 
of  engineers  firom  West  Point  to  Washington  a grievance,  because  it  is  a direct 
violation  of  the  law  of  the  16th  of  March,  1802,  establishing  that  corps.  That 
law  requires  the  commandant  of  engineers  to  reside  at  West  Point,  unless  or- 
dered, by  the  President  of  the  United  States,  on  duty  at  some  other  place  in  the 
line  of  his  profession;  and,  when  at  West  Point,  the  law  makes  him  superin- 
teudent  of  the  Military  Academy;  and  when  ho  is  absent,  the  next  in  rank 
(who  is  then  present,)  is  made  the  legal  superintendent  The  appointment, 
therefore,  of  any  particular  officer  as  permanent  superintendent,  is  evidently 
illegal,  as  the  law  has  clearly  specified  who  the  superintendent  shall  be. 

All  of  which  is  respectfully  submitted, 

A.  Partridge, 

President  of  Norwich  University . 


January,  13,  1841. 
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REMARKS  BT  THE  EDITOR. 

We  publish  the  foregoing  Memorial  of  Capt.  Partridge,  asking  Congress  to  re- 
dress “the  grievance”  of  the  Military  Academy,  not  becauao  we  hove  the 
slightest  sympathy  with  the  object  or  main  arguments  of  the  memorialist,  but  as 
specimens  of  the  opinions  held  and  propagated  by  a graduate,  professor,  and 
superintendent  of  the  Academy,  who  did  more  than  any  other  individual  to  in- 
troduce military  instruction  and  exercises  in  schools  not  national  or  profession- 
ally military.  We  can  not,  however,  put  it  forth  without  accompanying  it  with 
a few  brief  remarks.* 

To  Capt.  Partridge,  more  than  to  any  one  man,  and  to  his  pupils,  and  person 
al  friends,  as  we  believe,  is  due  the  popular  objections  which  prevail  respecting 
the  United  States  Military  Academy,  except  so  far  as  the  objections  spring  from 
the  abuse  of  the  mode  of  apppointing  Cadets.  For  nearly  twenty  years  Capt. 
Partridge  was  never  known  to  express  any  doubt  of  tho  constitutionality  or 
usefulness  of  this  institution.  His  objections  first  took  shape  and  utterance 
when  he  was  superceded  in  the  superintendence  by  Colonel  Sylvanus  Thayer. 
Of  the  circumstances  and  results  of  his  removal,  and  of  the  appointment  of  CoL 
Thayer,  and  the  subsequent  reorganization  of  the  Academy,  something  has  al- 
ready been  said  hi  the  History  of  West  Point,  in  this  volume,  (p.  17-48.)  aud  more 
will  be  said  when  we  come  to  speak  of  the  labors  of  Col.  Thayer. 

So  far  as  these  objections  are  directed  to  the  constitutionality  of  the  laws  for 
establishing  the  Cadet  Corps,  as  distinct  from  any  other  Corps  of  the  army,  or 
against  training  officers  collected  together  and  organized  as  a school,  we  think 
them  preeminently  frivolous.  If  any  friend  of  the  Academy  would  assure  his 
doubtful  faith  in  its  constitutionality,  let  him  read  Capt.  Partridge’s  Memorial, 
asking  the  same  Congress  to  establish  a system  of  National  Education,  which 
lie  petitions  to  redress  the  grievance  of  a special  school,  tliat  every  civilized  gov- 
ernment holds  to  be  indispensable  to  the  right  organization  of  its  armies.  * 

So  fir  as  these  objections  are  aimed  at  the  mode  of  appointment  and  promo- 
rion,— confining  both  to  the  patronage  of  one  man  in  the  country,  or  one  man 
in  a Congressional  District,  acting  in  either  cose  without  personal  examination 
of  the  party  to  he  admitted  or  promoted,  and  excluding  others,  it  may  be,  bet- 
ter qualified, — we  hold  them  to  be  valid.  A more  disgraceful  record  of  failures, 
where  aa  opportunity  of  selecting  the  most  meritorious  candidates  existed,  can 
not  be  shown. 

While  we  believe  that  candidates  are  too  often  recommended  and  nominated 
to  the  appointing  power,  from  family  and  party  considerations,  we  have  seen  no 
reason  to  believe  that  the  social  condition  or  ocqupation  of  parents  has  influenced 
tho  appointments.  On  the  other  hand,  the  records  of  the  Academy,  as  made 
out  in  this  particular  by  tho  Cadets  themselves,  exhibit  a fair  representation 
from  all  classes  and  occupations  of  society. 

According  to  an  official  Statement,  prepared  by  Capt.  Boynton,  and  published 
in  his  History  of  tho  Academy,  of  \QV  cadets  admitted  from  1842  to  1863  in- 
clusive, the  fathers  of  1,300  were  fanners  or  planters ; of  681,  were  lawyers ; of 
672,  were  merchants;  of  377,  were  mechanics;  of  69,  were  physicians;  of 
256,  were  in  tho  civil  service;  of  116,  were  clergymen;  of  467,  were  in  tho 
army  or  navy;  of  572,  were  editors,  masters  of  vessels,  Ac.  Of  the  whole 
number,  1,136  were  orphans.  1,585  were  in  moderate,  534  in  reduced.  62  in  in- 
digent, and  324  in  independent  circumstances.  We  shall  publish  the  Statement 
in  our  next  Number. 
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The  views  presented  in  the  memorial  of  Capt  Partridge  in  1841, 
have  found  advocates  in  and  out  of  Congress  before  and  since.  They 
were  anticipated  by  the  Secretary  of  War  (John  C.  Calhoun),  under 
whose  energetic  administration  of  the  Department  in  1816,  the  Acad- 
emy first  assumed  the  organization  of  an  efficient  military  school — a 
place  of  thorough  scientific  instruction  in  the  knowledge  not  simply 
of  military  drill,  but  of  the  duties  of  an  accomplished  artillerist  and 
military  engineer ; and  they  have  been  deepened  by  the  radically 
vicious  system  of  appointment  to  cadetship,  in  which  personal  and 
political  considerations  have  in  too  many  instances  outweighed  the 
merits  of  young  men,  whose  natural  aptitude  and  generous  ambition 
would  have  found' hero  the  special  field  for  their  largest  development 
and  usefulness.  These  views  found  expression  in  the  elaborate  speech 
of  Franklin  Pierce,  then  a member  of  the  House  from  New  Hamp- 
shire, in  the  discussion  of  an  amendment  to  the  apppropriation  bill 
in  1836  (June  30),  who  “felt  bound  to  oppose  the  bill  in  every  stage 
of  its  progress  ” — mainly  on  the  ground  that  “ the  institution  conferred 
exclusive  and  gratuitous  privileges.” 

It  U gratuitous,  because  those  who  are  so  fortunate  as  to  obtain  admission  there, 
receive  their  education  without  any  obligation,  except  such  as  a sense  of  honor 
may  impose,  to  return,  either  by  service  or  otherwise,  the  slightest  equivalent. 
It  is  exclusive,  inasmuch  sis  only  one  youth  out  of  a population  of  more  than 
47,000  can  participate  in  its  advantages  at  the  same  time;  and  those  who  are 
successful,  are  admitted  at  an  age  when  their  characters  cannot  have  become  de- 
veloped, and  with  very  little  knowledge  of  their  adaptation,  mental  or  physical, 
for  military  life.  The  system  disregards  one  of  those  great  principles  which, 
carried  into  practice,  contributed  perhaps,  more  than  any  other,  to  render  the 
arms  of  Napoleon  invincible  fur  so  many  years.  Who  does  not  perceive  that  it 
destroys  the  very  life  and  spring  of  military  ardor  and  enthusiasm,  by  utterly 
foreclosing  all  hope  of  promotion  to  her  soldier  and  non-commissioned  officer? 
However  meritorious  may  be  his  services,  however  pre-eminent  may  become  his 
qualifications  for  command,  all  are  unavailing.  The  portcullis  is  dropped  be- 
tween him  and  preferment,  the  wisdom  of  your  laws  having  provided  another 
criterion  than  that  of  admitted  courage  and  conduct,  by  which  to  determine  who 
are  worthy  of  command.  They  have  made  an  Academy,  where  a certain  number 
of  young  gentlemen  are  educated  annually  at  the  public  expense,  and  to  which 
there  is,  in  consequence,  a general  rush,  not  so  much  from  sentiments  of  patriot- 
ism, and  a taste  for  military  life,  as  from  motives  less  worthy — the  avenue,  and 
the  only  avenue,  to  rank  in  your  army. 

I deny  utterly  the  expediency  and  the  right  to  educate  at  the  public  expense, 
any  number  of  young  men  who,  on  the  completion  of  their  education,  arc  not  to 
form  a portion  of  your  military  force,  but  to  return  to  the  walks  of  private  life. 
Such  was  never  the  operation  of  the  Military  Academy  until  after  the  law  of 
1812 ; and  the  doctrine,  so  far  as  I have  been  able  to  ascertain,  was  first  formally 
announced  by  a distinguished  individual,  at  this  time  sufficiently  jealous  of  tho 
exercise  of  executive  patronage,  and  greatly  alarmed  by  what  he  conceives  to  bo 
the  tendencies  of  this  Government  to  centralism  and  consolidation.  It  may  be 
found  in  the  report  of  the  Secretary  of  War,  communicated  to  Congress  in  1819. 

Mr.  Pierce,  afterwards  President  Pierce,  quotes  with  approbation 
the  suggestion  of  Col.  Williams  in  a report  to  Mr.  Jefferson  in  1808 


Digitized  by  Google 


856 


POPDLAJt  OBJECTIONS  TO  THE  SIIUTXBY  ACXDEMT. 


— that  the  plan  should  be  large  enough  to  take  not  only  minor  officers, 
“ but  also  any  youth  from  any  of  the  States  who  might  wish  for  such 
an  education  whether  designed  for  the  Army  or  Navy,  or  neither, 
and  let  them  be  assessed  to  the  value  of  their  education,  which  might 
form  a fund  for  extra  or  contingent  expenses.” 

These  are  the  trac  doctrines  npon  this  suhject  j doctrines  worthy  of  the  ad- 
ministration under  which  they  were  promulgated,  and  in  accordance  wi#i  the 
views  of  statesmen  in  the  earlier  and  purer  dny6  of  the  Republic.  Give  to  the 
officers  of  your  army  the  highest  advantages  for  perfection  in  all  the  branches  of 
military  science,  and  let  those  advantages  be  open  to  alt  in  rotation,  and  under 
such  terms  and  regulations  as  shall  be  at  once  impartial  toward  the  officers,  and 
advantageous  to  the  service;  but  let  all  young  gentlemen  w'ho  have  a taste  for 
military  life,  and  desire  to  adopt  arms  os  a profession,  prepare  themselves  for 
subordinate  situations  at  their  own  expense,  or  at  the  expense  of  their  parents 
or  guardians,  in  the  same  manner  that  the  youth  of  our  country  are  qualified  for 
the  professions  of  civil  life. 

I am  far  from  desiring  to  see  this  country  destitute  of  a Military  Academy; 
but.  I would  have  it  a school  of  practice,  and  instruction,  for  officers  actually  in 
the  "service  of  the  United  States  ; not  an  institution  for  educating,  gratuitously, 
young  gentlemen,  who,  on  the  completion  of  their  term,  or  after  a few  months’ 
leave  of  absence,  resign  their  commissions,  ami  return  to  the  pursuits  of  civil  life. 

There  has  already  been  expended  upon  the  institution  more  than  three  mil- 
lions, three  hundred  thousand  dollars.  Between  1815  and  1831,  thirteen  hund- 
red and  eighteen  students  were  admitted  into  the  Academy ; and  of  all  the  cadets 
who  were  ever  there,  only  two  hundred  and  sixtv-five  remained  in  the  service  at 
the  end  of  18.10.  Here  are  the  expenses  you  liavo  incurred,  and  the  products 
you  have  realised. 

When  the  War  of  Secession  broke  out,  and  graduates  of  the  Acad- 
emy then  in  the  army, — like  many  other  Southern  men,  in  the  civil 
service  of  the  United  States,  imbued  with  the  political  doctrines  and 
sympathizing  with  the  domestic  institution,  on  which  the  War  was 
based — sided  with  the  political  leaders  of  their  several  states,  the  op- 
position to  the  institution  took  another  direction.  The  record  of  the 
War  silenced  these  objectors.  According  to  Gen.  Cullum’s  Biograph- 
ical Register  of  the  Graduates  of  the  Military  Academy,  out  of  1,249 
graduates  living  at  the  beginning  of  the  Rebellion,  99  in  civil  life 
and  184  from  the  army,  joined  in  the  war  against  the  United  States. 
Three-fourths  remained  faithful.  Of  821  graduates  in  the  Army  at 
the  time,  184  (about  one-fifth)  joined  in  the  Rebellion.  Of  the  99 
in  civil  life  all  hut  one  were  residents  in  slave  territory.  Of  350 
graduates  who  were  bom  in  or  appointed  from  slave  States,  1 62  re- 
mained loyal.  Of  the  292  loyal  graduates  in  civil  life,  at  tho  date  of 
secession,  115  re-entered  the  Army — all  below  tho  age  of  45,  except 
those  who  were  disabled  for  active  duty,  and  most  of  these  served  in 
civil  capacities.  One-fifth  of  all  the  graduates  who  served  in  the  bat- 
tles of  the  Rebellion,  one-fifth  laid  down  their  lives,  and  more  than 
one-half  wero  wounded  in  defence  of  the  flag. 
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AT  NORWICH,  VERMONT. 


The  American  Literary,  Scientific,  and  Military  Academy,  at  Norwich, 
Vermont,  was  opened  on  the  4th  of  September,  1820,  by  Copt.  Alden  Partridge, 
and  continued  under  his  personal  superintendence  and  instruction,  assisted  by 
several  professors,  until  April  1st,  1825,  when  it*was  discontinued  at  Norwich, 
and  reopened  at  Middletown,  Connecticut.  The  catalogue  of  the  officers  and 
cadets  published  August,  1821,  contains  a prospectus  from  which  we  make 
extracts  to  exhibit  the  aims  of  that  school  and  of  this  particular  class  of  insti- 
tutions at  that  date, 

terms  of  admission. 

The  requisite  qualifications  for  becoming  members  of  the  Institution  are  the 
following,  viz : That  the  candidate  be  of  good  moral  character,  that  he  bo  able  to 
read  and  spell  correctly,  to  write  a fair,  legible  hand,  and  work  the  ground  rules 
of  arithmetic. 


COURSE  OF  INSTRUCTION. 

Young  gentlemen  destined  for  a college  education,  can  be  prepared  at  this 
seminary  for  admission  into  any  college  or  university  in  the  oountry,  either  as 
freshmen,  or  one  or  two  yean*  in  advance,  and  in  the  mean  time  will  be  enabled 
to  acquire  a good  military  and  practical  scientific  education.  Young  gentlemen 
also,  destined  for  the  navy,  can  hero  be  instructed  in  the  scientific  part  of  their 
profession,  and  at  the  same  time,  obtain  a correct*  knowledge  of  fortification,  and 
of  military  operations  generally,  on  land,  which  it  is  believed  they  would  find 
highly  useful  in  future  life.  Parents  and  guardians  who  are  desirous  of  placing 
their  sons  or  wards  at  this  seminar}*,  arc  requested  to  stutc  whether  they  wish 
them  to  go  through  with  the  full  course  of  education;  and  if  not,  to  specify,  par- 
ticularly, those  brunches  to  which  they  desire  them  to  attend,  and  also  to  men- 
tion their  ages. 

The  course  of  Latin,  Greek,  Hebrew,  French,  and  English  languages,  Arith- 
metic, the  construction  and  use  of  Logarithms,  Algebra,  Geometry,  Plane  ami 
Spherical  Trigonometry,  Plnnomctry,  Stereometry,  Mensuration  of' heights  and 
distances  by  Trigonometry,  and  also  Geometrically,  practical  Geometry  gener- 
ally, including  particularly  Surveying  and  Leveling,  Conic  Sections,  the  use  of 
the  Barometer,  with  its  application  to  measuring  the  altitudes  of  mountains  and 
other  eminences,  Mechanics,  Hydrostatics,  Hydraulics,  the  elements  of  ('hern- 
ia try  and  Electricity,  Optics,  Astronomy,  Navigation,  Geography,  including  the 
use  of  Mans  and  the  Globes ; Composition,  Logic,  History,  Ethics,  the  elements 
of  Natural  and  Political  Law,  the  Law  of  Nations,  Military  Law,  the  Constitu- 
tion of  the  United  States,  and  of  the  states  severally,  Metaphysics;  Agriculture, 
Permanent  and  Field  Fortification,  Field  Engineering  generally,  the  construction 
of  Marine  Batteries,  Artillery  duty,  the  principles  or  Gunnery,  a complete  course 
of  Military  Tactics,  the  attack  and  defense  of  fortified  places,  Castrumetation. 
ancient  Fortification,  the  ancient  modes  of  attacking  and  defending  fortified 

S laces,  the  ancient  Tactics,  particularly  those  of  the  Greeks  and  Romans,  with  a 
eseription  of  the  organization  and  discipline  of  the  phalanx  and  legion  ; Book- 
Keeping,  Music,  Fencing,  Military  Drawing,  Topography^  Civil  Engineering,  in- 
cluding the  construction  of  Roads,  Canals,  Locks,  ami  Bridges  ; Architecture. 

The  Hebrew  and  French  languages,  Fencing  and  Music  will  not  be  considered 
as  comprised  in  the  regular  course  of  education,  and  consequently  those  who 
attend  to  them  will  be  charged  separately. 
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MILITARY  EXERCISE,  AND  DUTIES. 

Tho  students  will  be  regularly  and  correctly  instructed  in  the  elementary 
school  of  tho  soldier,  and  also  in  those  of  the  company  and  battalion  ; they  will 
likewise  be  taught  the  regular  formation  of  military  parades,  the  turning  off, 
mounting,  and  relieving  guards  and  sentinels;  tho  duties  of  officers  of  the  guard, 
officers  of  the  day,  and  adjutants  ; the  making  out  correctly  the  different  descrip- 
tions of  military  reports  ; in  flue,  ull  the  duties  incident  to  the  field  or  garrison. 
The  military  exercises  and  duties  will  bo  so  arranged  as  not  to  occupy  any  of  tho 
time  that  would  otherwise  be  devoted  to  study  ; they  will  bo  attended  to  nt  those 
hours  of  the  day  which  ore  generally  passed  by  students  in  idleness,  or  devoted 
to  useless  amusements,  for  which  they  will  bo  made  a pleasing  and  healthful 
substitute.  Practical  scientific  operations  will  be  frequently  attended  to,  which 
will  conduce  equally  to  health  and  improvement. 

The  students  will  bo  required  to  sleep  on  matrasses,  or  straw-beds ; no  feather- 
beds will  be  allowed  in  the  establishment. 

For  the  purpose  of  giving  to  the  students  a military  appearance,  when  engaged 
on  military  duty,  and  also  on  a principle  of  economy,  they  arc  required  to  wear 
a uniform  dress,  a description  of  which  is  hereunto  annexed.  In  prescribing  a 
dress,  it  hns  been  endeavored  tQ  combine  as  far  as  possible,  cheapness  and  a neat 
military  appearance,  with  such  a form  as,  while  it  leaves  the  student  the  free  and 
unrestrained  use  of  his  limbs,  will  at  the  same  time  encumber  him  the  least  pos- 
sible. The  discipline  will  he  strict,  but  borreot ; and  particular  attention  will  bo 
given  to  the  full  development  and  duo  cultivation  of  all  those  liberal,  manly, 
noble  and  independent  sentiments  which  ought  to  characterize  every  American, 
whether  citizen  or  soldier.  The  strictest  attention  will  be  given  to  the  health, 
manners  nnd  morals  of  the  students.  They  will  be  continually  under  the  personal 
inspection  of  the  superintendent,  who  will  bestow  upon  them  all  that  care  and 
attention  which  it  is  believed  their  purents,  under  similar  circumstances, 
would  bestow. 


MILITARY  LECTURES. 

For  the  accommodation  of  gentlemen,  (particularly  of  those  holding  commis- 
sions in  the  volunteer  corps  and  militia^)  who  may  not  wish  to  go  through  with 
a regular  course  of  military  studies  and  instruction,  and  also  for  the  purpose  of 
diffusing  militury  science  more  generally,  Capt.  Partridge  will  deliver  annually 
at  the  before-mentioned  seminary,  three  courses  of  public  lectures ; the  first 
course  to  commence  on  the  second  Monday  in  Mfr,  the  second  course  on  the 
second  Monday  in  July,  and  the  third  course  on  the  first  Monday  in  October, 
annually. . These  lectures  will  embrace  the  following  branches  of’  military  sci- 
ence an«l  instruction,  viz. : — 

1st.  Permanent  and  field  fortification,  the  construction  of  field  works  generally, 
and  also  of  murine  batteries. 

2d.  The  attack  and  defense  of  fortified  places. 

8d.  The  uso  of  artillery,  with  a general  exposition  of  tho  principles  of  gun- 
nery. 

4th.  Military  Tuetics. 

5tli.  Garrison  and  field  service  of  troops,  embracing  particularly  their  police 
and  rules  for  turning  dff,  mounting  nnd  relieving  guards  and  sentinels,  and  also 
for  guard  duty,  likewise  castrnmetution. 

6th.  General  rules  for  the  attack  and  defense  of  a province  or  country  embrac- 
ing un  exposition  of  the  principles  of  base  lines  of  operation. 

7th.  Rides  for  the  inspection  and  review  of  troops. 

8th.  A summary  of  ancient  fortification,  and  also  of  tho  ancient  modes  of  at- 
tacking and  defending  fortified  places. 

9th.  A summary  of  tho  ancient  tactics,  particularly  those  of  the  Greeks  and 
Romans. 

10th.  A description  of  some  of  the  most  celebrated  battles  and  sieges,  both  of 
ancient  and  modem  times,  for  tho  purpose  of  practically  illustrating  the  princi- 
ples explained  in  the  lectures.  In  order  to  render  the  lectures  on  fortification 
•perfectly  intelligible,  plans  will  be  prepared,  on  which  the  several  parts  of  a work 
will  be  clearly  and  distinctly  exhibited. 

Particular  attention  will  be  given  to  a full  explanation  of  all  tho  technical  terms 
used  in  fortification,  us  well  as  in  the  other  departments  of  military  science.  A 
frill  course  will  comprise  about  twenty  lectures ; fivo  to  be  delivered  in  each 
week  until  the  course  be  finished.  The  terms  for  attending  a course  will  bo  ten 
dollars.  Gentlemen  subscribing  for  two  eonrsesj  will  be  allowed  ever  after  to 
attend  gratis.  All  those  attending  the  lectures,  will  be  entitled,  during  the  timo 
of  such  attendance,  to  practical  military  instruction,  and  also  to  the  privilege  of 
the  rcuding-rooui,  without  any  additional  charge. 
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On  the  1st  of  April,  1825,  CnpL  Partridge  was  inducod  by  liberal  overtures 
from  citizens  of  Middletown,  Conn.,  to  leave  his  institution  at  Norwich,  and 
remove  to  Middletown,  Conn.,  and  reopen  it  in  that  city.  Before  doing  so  he 
published  a card  in  which  he  exhibits  the  progress  and  results  of  his  labors  at 
Norwich. 

This  Hcminary  was  opened  at  Norwich,  in  tho  state  of  Vermont,  on  the  4th  of 
September,  1820,  under  my  immediate  direction  and  superintendence ; and  al- 
though the  plan  was  new  and  untried,  besides  containing  principles,  which  were 
by  many  considered  discordant  with  each  other,  viz.,  the  connecting  of  mental 
improvement  with  a regulur  course  of  bodily  exercise,  and  the  full  development 
of  the  physical  powers,  the  whole  conducted  under  a military  system  of  disci- 
pline; jntifl  its  success  has  exceeded,  rather  than  fallen  short,  of  my  most  san- 
guine expectations. 

The  following  extract  from  n recent  report  of  the  adjutant  of  tho  institution, 
compiled  from  the  rolls  and  other  authentic  documents,  will  enable  tho  public  to 
form  their  conclusions,  from  facts  on  this  subject. 

1st.  Tho  totul  number  of  cadets  who  have  joined  the  institution,  since  its  or- 
ganization, is  480. 

2d.  The  numbers  from  tho  respective  states,  and  other  sections  hereafter  men- 
tioned, are  ns  follows,  viz. : — 

From  Maine,  . 28 

Massachusetts,  89 

New  Hampshire,  57 

Vermont,  115 

Connecticut,  83 

Khode  Island,  10 

New  York,  40 

Pennsylvania,  15 

New  Jersey,  6 

Delaware,  2 

Maryland,  4 

Virginia,  1 

North  Carolina,  7 

8dly.  Of  the  above  number,  twenty  arc  commissioned  and  warrant  officers  of 
the  U.  8.  Navy,  viz.,  4 lieutenants,  1 assistant-surgeon,  and  15  midshipmen. 

4thly.  Out  of  the  whole,  441  have  been  engaged  in  the  study  of  the  Mathemat- 
ics, and  out  of  this  number  145  have  completed  a full  course  of  “ Hutton' a Mathe- 
matic*.”  Of  these,  80  have,  in  addition,  attended  to  practical  Mathematics,  58 
have  continued  their  course  through  the  stndr  of  Philosophy,  and  others  are 
now  fast  progressing  in  the  accomplishment  of  those  higher  branches  also. 

Sthly.  The  whole  number  who  hnve  studied  the  Greek  and  Latin  languages,  is 
about  150.  Of  these,  25  have  advanced  far  towards  completing  a course, 'although 
none  have  gone  entirely  through.  Of  those  not  included  in  the  last-mentioned 
number,  many  have  fitted  for  collogo,  or  progressed  still  farther,  and  many  are 
progressing.  What  is  here  considered  a course,  is  the  same  which  is  laid  down 
in  the  prospectus,  which  could  bo  scarcely  completed  in  the  pe'riod  since  the  es- 
tablishment of  the  institution. 

6thly.  The  number  of  those  who  have  attended  to  the  French  language,  is 
about  130.  Twenty  have  become  well  acquainted  with  the  language— 30  are  very 
well  ndvmieed,  and*  many  of  the  remainder  hnve  made  respectable  progress. 

7 thly.  About  ten  or  twelve  of  those  who  have  been,  or  are  now  members  of 
the  institution,  have  devoted  considerable  time  and  instruction  of  the  militiu  or 
volunteer  corps,  in  this  and  various  other  sections  of  tho  country,  and  many  of 
them  are  still  engaged  in  that  useful  employment. 

Of  those  who  have  been,  or  are  now,  engaged  in  the  study  of  tho  Latin  und 
Greek  languages,  I flatter  myself  there  are  several  who  would  not  suffer  by  a 
comparison  with  any  of  tho  same  degree  of  advancement  at  our  older  and  most 
approved  seminaries  ; and  as  a school  of  practical  science,  I havo  little  hesitation 
in  assorting,  that  it  is  second  to  none  in  our  country.  In  confirmation  of  this 
assertion,  I would  observe,  that  since  the  establishment  of  the  seminary,  my  pu- 
pils, in  addition  to  their  usual  exercises  in  practical  geometry,  and  many  opera- 
tions of  minor  consequence,  have  executed,  in  a very  handsome  manner,  a profile 
of  the  country,  exhibiting  the  perpendicular  altitudes  of  all  the  prominent  points, 
above  tide  water,  os  determined  by  actual  observation,  from  the  summit  of  Man- 
chester mountain,  in  the  state  of  Vermont,  to  the  summit  of  mount  Washington, 
the  highest  elevation  of  the  White  Mountains,  in  the  state  of  New  Hampshire, 
a distance  of  185  miles.  They  have  also  executed  a similar  profile  from  Norwich 
to  Whitehall,  in  tho  state  oi  New  York,  a distance  of  sixty-eight  miles,  and 
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have  further  executed  a trigonometrical  survey  of  the  oonntnr  around  Norwich, 
for  a distance  iu  some  directions,  of  about  twenty  miles.  This  survey  was  coro- 
raonced,  and  has  been  prosecuted,  in  such  a manner  os  to  serve  as  a basis  for  any 
further  operations  thut  may  be  thought  necessary.  A handsome  topographical 
plan  of  this  survey  is  finished. 

In  the  department  of  French,  it  is  believed,  the  pupils  have  made  as  rapid 
progress  as  at  any  seminary  in  our  country,  and  iu  Mineralogy,  Botanv,  <fee.,  al- 
though but  recently  commenced,  there  appears  to  be  much ’zeal,  and  a corres- 
ponding improvement,  amongst  tho  classes  which  have  attended,  and  those  still 
attending,  numbering'  about  sixty. 

Music  and  fencing  have  been  attended  by  a large  proportion  of  the  member*, 
and  with  a progress  highly  creditable  to  them. 

The  military  exercises  and  duties  are  common  to  all  the  cadets,  and  it  is  be- 
lieved very  few  have  left  tho  seminary,  who  were  not  competent  to  instruct  from 
the  elementary  drill  of  the  soldier,  to  embrace  tho  school  of  the  battalion,  and 
who,  in  addition,  did  not  possess  a very  competent  knowledge  of  the  principle* 
of  the  grand  tactics,  of  the  elements  of  permanent  and  field  fortification,  of  tho 
principles  of  gunnery,  &c.  The  beneficial  o fleets  of  the  regular  system  of  exer- 
cise and  active  duty,* to  which  my  pupils  are  subject,  upon  tneir  health,  has  been 
fully  equal  to  mv  expectations.  Hut  one  death  has  happened  at  the  institution, 
sineo  its  commencement ; and  this  was  a youth  who  had  just  entered  his  name 
on  tho  rolls,  but  was  attacked  by  a prevailing  epidemic,  of  which  he  died,  be- 
fore commencing  his  studies  or  regular  duties.  Several  who  joined  the^seininary 
feeble  and  debilitated,  have  in  a short  time  been  entirely  restored  to*  vigorous 
health.  Indeed,  such  lias  been  the  result,  I believe,  without  a single  exception. 
That  a youth  inav,  by  meuns  of  a regular  system  of  exercise,  preserve  all  his 
bodily  activity  and  vigor,  and  at  the  same  time  applv  himself  most  assiduously 
to  study.  I have  never  had  any  doubts  ; but  if  1 had,  the  facts  developed  sinc« 
the  establishment  of  this  seminary,  would  have  dispelled  them.  Many  of  my 
pupils,  and  those  the  closest  applicants  to  study,  walk  with  facility  forty  miles 
per  day.  Iu  the  summer  of  1823,  several  of  them  left  Norwich  at  day-break  in 
the  morning,  walked  to  the  summit  of  Ascutney  mountain,  and  returned  to  Nor- 
wich about  y o’clock  in  the  evening  of  the  same  day — tho  whole  distance  forty- 
aix  miles:  which,  considering  the  fatigue  and  difficulty  of  ascending  and  de- 
scending tljc  mountain,  (upwards  of  3,000  feet  high,)  may  reasonably  be  estima- 
ted as  equivalent  to  sixty  miles  on  the  usual  roads  of  tne  country.  They  con- 
tinued tneir  regular  studies  and  other  duties  the  following  day.  In  September, 
1823,  a party  of  nearly  thirty  uccoinpanied  me  on  a pedestrian  tour  to  the  sum- 
mit of  Manchester  mountain,  in  the  stutc  of  Vermont,  a large  portion  of  whom 
traveled  150  miles  in  four  days,  and  on  the  fourth  day  one  of  the  party,  n youth 
of  sixteen  ycura  of  age,  walked  by  my  side  forty-five  miles.  On  a recent  e’xcur- 
sion  to  the  summit  of  the  most  elevated  of  the  White  Mountains,  with  a party 
of  fifty  of  my  pupils,  a large  portion  of  them,  on  the  last  day,  walked  forty-two 
miles.*  Belonging  to  this  party,  was  a youth  of  but  twelve  years  of  age’,  who 
walked  the  whole  distance,  (180 miles,)  carrying  his  knapsack,  with  clothes,  Ac., 
and  returned  in  perfect  health. 

Since  the  latter  part  of  June,  1821,  the  cadets,  ns  a military  corps,  have  exe- 
cuted, under  my  personal  command,  six  military  marches,  amounting,  in  the  ag- 
gregate, to  637  miles.  Different  detachments  from  the  corps  have  also,  within 
the  same  time,  in  addition  to  several  of  minor  importance,  performed,  under  my 
personal  direction,  tour  pedestrian  excursions,  tor  practical  scientific  purposes, 
amounting  in  the  nggregnte  to  684  miles,  and  whicn,  added  to  the  former,  gives 
637x684=1321  miles.  To  this  may  be  udded  an  excursion  to  the  White  Moun- 
tains, whole  distance  170  miles,  by  a party  which  I did  not  accompany,  and  which 
will  make  the  total  distance  traveled  in  thoso  marches  and  excursions,  14U1 
miles. 

The  foregoing  facts  are  stated  for  the  purpose  of  illustrating  and  confirming  the 
correctness  of  the  opinion  I have  so  often  advanced  in  my  lectures  on  education, 
relative  to  tho  practicability,  and  even  facility,  of  combining  the  full  develop- 
ment and  perfection  of  the  ’physical  powers  of  youth,  with  a due  cultivation  and 
improvement  of  the  mental  faculties.  Whether  a young  man,  who  enters  on  tho 
grand  theater  of  active  life,  w ith  a mind  and  body  equally  vigorous  und  improved, 
u'ho,  while  he  lias  a head  to  conceive,  possesses  also  an  arm  to  execute,  w ill  or 
will  not  possess  advantages  in  the  discharge  of  the  various  duties  he  may  be 
called  upon  to  perform,  over  one,  who  has  grown  to  the  age  of  manhood,  puny 
and  debilitated,  destitute  of  physical  energy,  and  incapable  of  bodily  exertion,  I 
shall  leave  to  the  sound  discretion  of  the  American  people  to  decide.’ 

As  it  respects  the  effect  of  the  system  on  the  morals  of  youth,  I would  observe, 
that  1 feel  confident  no  one  has  left  the  institution  worse  than  he  joined  it,  and 
that  I flutter  myself,  several  have,  in  this  respect,  been  improved.  Next  ufter 
the  influence  of  religion,  I consider  Iiabits  of  industry  and  economy  us  const itut- 
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ing  the  surest  hnsis  of  moral*  amongst  youth.  To  instill  these  intb  the  minds  of 
my  pupil*,  ever  has,  and  ever  will  be,  a leading  object ; and  I consequently  shall 
imperatively  require  the  strictest  adherence  to  all  tlw  regulations  bearing  on 
those  points,  bv  all  concerned.  1 would  therefore  beg  leave  to  assure  the  parents, 
gnardiuns,  and’ relatives  of  my  pupils,  that  the  regulations  prohibiting  the  cadets 
being  furnished  with  money,  otherwise  thun  by  the  superintendent,  or  by  his 
express  permission,  is  to  be  token  in  its  literul  meaning,  (without  exception.)  and 
must  be  adhered  to  under  all  circumstances ; and  that  any  deviation  from  »t  will 
be  followed  by  immediate  dismission.  I would  much  prefer  that  the  great  body 
of  my  pupils  should  enter  young,  and  grow  up  under  my  system.  The  mind 
and  body  are  then  more  susceptible  of  improvement,  than  at  a more  advanced 
period.  Few,  if  any,  vicious  habits  have  then  been  formed,  and  the  morals,  un- 
der a strict  and  regular  discipline,  may  easily  be  preserved.  It  is  my  fixed  deter- 
mination not,  knowinglv,  to  admit  any  young  man  of  confirmed  vicious  or  dissi- 
pated habits  into  the  Institution.  I would  accordingly  recommend  to  parents 
and  guardians  not  to  send  me  any  of  this  description for  if  they  should  gain 
admission,  and  did  not  immediately  reform,  (which  seldom  occurs  when  the 
habits  are  confirmed,)  it  would  only  eventuate  in  their  dismission,  and  conse- 
quent disgrace.  It  is  much  easier  to  prevent  a youth  from  acquiring  bad  habits, 
than  to  correct  them  after  they  are  acquired.  It  parents  and  guardians  will  send 
me  their  sons  and  wards  free  from  habits  of  dissipation,  immorality,  and  vice,  I 
will  guarantee,  as  fur  as  human  agency  will  authorise,  that  they  shall  be  preserved 
fVee  from  such  habits,  while  they  remain  under  my  care.  Every  requisite  means 
will  be  used  to  correct  the  foibles  and  faults  incidental  to  youth— to  accomplish 
this  object  no  pains  will  be  spared.  With  their  foibles  I will  hear  as  much  as 
any  person,  but  with  their  vices  I will  make  no  compromise.  For  the  purpose 
of  enabling  me  the  more  readily  and  the  more  certainly  to  accomplish  this  im- 
portant object,  I must  request  parents  and  guardians.*  if  their  sons  or  wards 
nave  foibles  or  fuulta,  frankly  to  state  them  to  me.  On  this  subject  there  should 
be  no  reserve ; as,  with  such  information,  1 should  know  much  better  w hat 
course  to  pnrsne  with  them. 

The  favorable  view  taken  of  the  aims,  progress,  and  results  of  the  scientific 
and  military  training  provided  by  Capt.  Partridge  in  his  Academy  at  Norwich, 
was  amply  justified  by  the  success  of  his  pupils  at  Middletown,  as  practical 
men  in  various  departments  of  business  and  public  life. 

On  Account  of  the  condition  on  which  ho  held  a portion  of  his  property  at 
Norwich,  Capt.  Partridge  was  obliged  to  maintain  there  a literary  institution, 
after  his  removal  to  Middletown.  When  he  discontinued  his  labors  at  the  latter 
place,  and  not  succeeding  in  his  plans  for  establislijng  a scientific  and  military 
school  in  the  neighborhood  of  New  York,  he  returned  to  Norwich,  and  in  1832, 
made  preparation  to  reestablish  his  Academy  on  its  old  basis,  and  with  en- 
larged premises.  With  this  view  ho  erected  the  building  known  as  the  North 
Barracks,  which  were  occupied  for  two  years  by  Rev.  Amosa  Buck,  for  the  pur- 
poses of  a Methodist  school,  known  as  the  Franklin  Seminary. 


XORWICH  tryiVBttflITY. 

In  the  spring  of  1 834,  a number  of  gentlemen  associated  to  establish  at  Nor- 
wich, not  an  academic,  but  a collegiate  institution,  after  Capt.  Partridge's  views, 
and  in  the  autumn  of  that  year,  obtained  from  the  Legislature  of  Vermont,  a 
charter  by  which  the  petitioners  were  constituted  a Board  of  Trustees  of  an  in- 
stitution by  the  name  of  the  Konoich  University . The  charter  further  provides 
“that  the  said  Board  shall  be  required  to  ftirnish  at  said  institution  constantly  a 
course  of  Military  instruction,  both  theoretical  and  practical,  and  also  in  Civil 
Engineering,  and  the  practical  sciences  generally ; and  the  President  of  said  in- 
stitution, with  the  consent  of  the  Trustees,  shall  have  power  to  give  and  confeiall 
such  diplomas , degrees , honors , or  licenses , as  are  usually  given  or  conferred  in  Col • 
leges  or  Universities,  at  their  discretion  ; provide!,  however,  that  in  so  doing  they 
shall  have  respect  to  the  morals  and  merits  of  the  candidate  alone.” 
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This  act  of  incorporation  named  fourteen  gentlemen,  and  provided  for  the 
election  of  eleven  others,  which  twenty-five  should  constitute  the  Board  of 
Trustees  of  Norwich  University.  Tho  first  meeting  of  the  Trustees  was  held 
at  Norw  ich,  Yt,  January,  1835.  Tho  vacancies  in  tho  Board  were  then  filled, 
and  the  first  members  of  the  Faculty  were  elected,  viz. : — Aldex  Partridge, 
u President  and  Professor  of  Moral  and  Intellectual  Philosophy,  History,  Science 
of  Government,  Political  Economy,  and  Military  Science  and  Tactics;”  Truman 
B.  Ransom,  Vice-President,  and  Professor  of  Natural  and  Experimental  Philoso- 
phy, Mathematics,  Theoretical  and  Practical,  and  Civil  Engineering ; M.  Noras, 
Professor  of  Ancient  and  Modern  Languages;  and  Franklin  Marsh  and  I.  M. 
Hour,  assistants  in  the  English  Department  These  gentlemen  were  authorized 
to  form  a course  of  study  and  laws  for  the  government  of  the  institution. 

In  May,  1835,  the  University  was  opened  under  the  auspices  and  in  the 
buildings  owned  by  Capt  Partridge,  with  a full  course  of  literary,  scientific,  and 
military  studies.  Among  those  enumerated  in  tho  first  prospectus  were  Military 
Law,  Military  Drawing,  Civil  and  Military  Engineering.  “ Military  Science 
being  considered  an  important  appendage  to  the  education  of  every  American 
youth  is  taught  theoretically  in  all  departments  of  the  University.  The  military 
exercises  are  attended  at  those  hours  of  the  day  which  are  generally  passed  by 
students  in  idleness  or  devoted  to  useless  amusements,  for  which  they  will  be 
made  a pleasing  and  healthful  substitute.”  “The  discipline  will  be  strict,  but 
correct;  in  principle,  military.  It  will  be  a great  and  leading  object  to  instill 
into  tho  minds  of  students  liberality  of  sentiment  and  principles  of  honorable 
integrity  and  attachment  to  our  republican  institutions.  Everything  of  a secta- 
rian character  in  religion  will  be  entirely  excluded  and  all  litefoiy  honors  will 
be  conferred  in  accordance  with  scholarship  and  moral  worth  alone.” 

At  tho  close  of  the  academic  year,  1835-6,  (August  18,  1836,)  the  first  An- 
nual Commencement  took  place,  and  the  class  of  1836  then  graduated,  consisted 
of  one  person,  Alonzo  Jackman,  now  Brigadier-General  in  Vermont,  and  Pro- 
fessor of  Mathematics,  Military  Science,  etc.,  at  the  University.  Professor  Ran- 
som, entered  the  United  States  Navy  about  this  time,  and  Mr.  Jackman  was 
appointed  to  fill  the  vacant  Professorship.  Soon  after  this,  Rev.  Zerah  Colburn, 
succeeded  Professor  Noras.  August  17,  1837,  tho  second  Annual  Commence- 
ment was  held,  and  Don.  George  McDuffie,  of  South  Carolina,  delivered  tho 
address;  the  next  year  Robert  Rontoul,  Jr.,  of  Massachusetts,  was  the  orator; 
in  1839,  John  Wentworth,  of  Illinois,  and  Thomas  H.  Seymour,  of  Connecticut, 
were  speakers ; and  in  1840,  Benjamin  F.  Hallett,  of  Boston.  The  catalogues  of 
each  of  these  years  show  that  the  number  of  students,  or  cadets,  averaged  a 
little  less  than  a hundred,  and  in  all  the  catalogues,  the  regulations  for  the 
Police  of  the  Cadets’  Quarters  were  given  in  full.  They  provided  for  all  tho 
military  duties  of  tho  student^,  for  the  wearing  of  uniform,  etc.,  etc. 

In  July,  1840,  the  Corps  of  the  University  under  the  command  of  Captain 
Partridge,  performed  a military  march  across  the  State  to  Fort  Tieonderoga. 
They  were  just  a week  on  the  excursion,  and  in  that  time,  they  marched  nearly 
a hundred  and  fifty  miles  on  foot,  about  twonty-five  miles  per  day.  Notwith- 
standing the  excessive  warmth  of  the  day,  and  tho  exposure  to  the  air  of  tho 
night,  with  no  other  covering  than  the  soldiers’  blanket,  the  Cadets  all  returned 
in  good  health  and  spirits. 

During  the  year  1843,  several  changes  took  place  in  the  University.  From 
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the  time  Mr.  Ransom  resigned  the  V icc-Prcsidcncy,  until  May,  1843,  that  offieo 
was  filled  by  Hon.  Aaron  Loveland.  Mr.  Ransom  returned  at  this  time,  and 
was  again  made  Vice-President,  and  Professor  of  Civil  and  Military  Engineer* 
ing,  etc.  The  buildings  and  land  used  up  to  this  time,  were  the  property  of 
CapL  Partridge.  During  May,  arrangements  were  made  for  the  purchase  of 
this  property  by  the  University,  but  some  misunderstanding  occurred  before 
this  was  done,  and  in  November,  President  Partridge  resigned,  and  took  from 
the  armory  all  the  arms  and  accoutrements,  attempted  to  revive  his  old  Acade- 
my in  another  part  of  the  village,  and  finally,  when  the  University  could  not 
purchase  his  property  at  his  prices,  obliged  the  students  to  remove  from  the 
buildings.  On  his  resignation,  Truman  B.  Ransom  was  chosen  President,  and 
for  the  two  years  the  institution  was  carried  on  in  other  buildings  in  the  town. 
The  Legislature  was  applied  to,  and  appropriated  a hundred  stand  of  arms,  sets 
of  accoutrements,  etc.,  for  the  use  of  the  students.  At  last  on  arrangement  was 
made  with  Capt.  Partridge,  for  the  purchase  of  his  property,  and  the  University 
returned  to  its  old  quarters.  The  number  of  students  was  small  during  these 
difficulties,  but  the  military  department  was  always  active,  a good  military  edu- 
cation was  given,  and  men  wore  graduated  who  no\$  hold  responsible  places 
in  the  military  service  of  the  United  States  among  the  Federal  troops. 

In  May,  1847,  President  Ransom,  then  Major-General  of  the  Vermont  Militia, 
resigned  his  place  at  the  University,  accepted  that  of  Colonel  of  the  “New  Eng- 
land regiment,”  ninth  infantry,  and  went  with  that  body  to  Mexico.  September 
13th  of  the  same  year,  he  was  shot  while  gallantly  leading  the  charge  of  his 
regirueut  upon  the  fortifications  of  Chapultepec.  'When  Gen.  Ransom  left,  Prof. 
James  D.  Butler  was  appointed  President,  pro  tern.,  and  in  January,  1 848,  Gen. 
Henry  8.  Wheaton,  of  Massachusetts,  was  elected  President,  and  served  as  such 
till  August,  1849;  he  was  succeeded  in  September,  1850,  by  Rev.  Edward 
Bourns,  LL.  D.,  who  still  (1863,)  holds  that  ofiice. 

Soon  after  1850,  the  opposition  to  anything  of  a military  education  became 
very  strong,  the  number  of  Cadets  at  this  institution  diminished,  and  the  tone 
of  the  prospectus  changed  to  suit  the  public.  “The  discipline  is  military  in 
principle  and  form.  The  Cadets  are  under  military  organization,  they  dress  in 
uniform,  are  regularly  drilled  with  arms.  But  they  are  not  made  lovers  of  war! 
They  are  not  found  to  adopt  the  profession  of  arms  more  than  others  of  the  same 
age,  however  educated ; oftentimes  the  harmless  practice  of  handling  arms  at 
this  age,  is  found  to  satisfy  the  craving  for  the  use  of  them,  and  these  young 
men  settle  down  into  the  ranks  of  peace  more  easily  and  more  contentedly  than 
those  that  have  had  no  such  training.  The  drill  is  an  agreeable  exercise.  The 
system  of  discipline  is  strict,  though  not  oppressive,  its  solo  object  is  to  preserve 
order  and  promote  study.”  “The  object  is  not  to  make  soldiers,  but  to 
strengthen  the  body.”  During  these  years  (from  1850  to  I860,)  the  prospects  of 
the  University  were  not  bright.  It  was  at  once  engaged  in  lawsuits,  and  troubled 
with  debt  and  opposition.  In  1853,  it  was  proposed  to  move  the  University  t# 
Montpelier,  but  the  project  was  finally  abandoned,  the  last  of  the  old  Academy 
property  was  bought,  the  buildings  were  repaired  and  the  institution  freed  from 
debt.  Previous  to  1850,  the  finances  were  in  a very  confused  state.  When 
the  charter  was  obtained,  land  to  the  value  of  fifteen  hundred  dollars  was  brought 
and  deeded  to  the  University.  The  salo  of  this,  and  subscriptions  from  Trustees 
and  citizens  of  Norwich,  produced  enough  to  purchase  the  North  Barracks. 
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The  money  received  of  students  for  tuition  was  always,  and  i9  still,  all  used  for 
paying  the  salaries  of  the  instructors.  The  room-rents  scarcely  paid  the  rent 
and  repairs  of  the  South  Barracks,  and  the  University  ran  slightly  into  debt. 
The  State,  in  1853-4,  gave  the  institution  about  thirteen  hundred  dollars  of  an 
unappropriated  school  fund,  and  enough  more  was  raised  by  friends  of  the  Uni- 
versity to  purchase  the  South  Barracks,  and  pay  off  old  debts,  and  put  all  tho 
buildings  in  good  repair.  For  several  years  it  was  obliged  to  struggle  against 
a load  of  popular  prejudice  on  account  of  its  military  feature,  but  since  1861,  it 
has  brushed  up  its  uniform,  and  its  Military  Department  no  longer  seeks  to  hide 
itself.  No  such  semi-apologies  for  the  military  training  of  its  students  appear  in 
its  catalogues  and  prospectus  for  1861  and  1862. 

“The  Norwich  University  differs  from  most  colleges  in  two  respects.  These 
are  its  double  system  of  study,  consisting  in  an  Academic  and  a Scientific 
course;  and  its  department  of  Military  Science.  The  Academic  course  com- 
prises those  studies  usually  pursued  in  other  colleges ; the  Scientific  embraces 
Mathematics,  Natural  Sciences,  Belles-Lettres,  Surveying,  and  Engineering. 
Four  years  aro  required  to  complete  the  former,  and  three,  the  latter  course  of 
study.  Students  are  u to  allowed  to  take  a partial  course  in  either  department. 
The  students  of  all  departments  are  regarded  as  equals. 

“Tho  feature,  however,  which  more  than  any  other  distinguishes  Norwich 
University  from  other  Collegiate  institutions,  is  the  department  of  Military 
Science  and  Tactics. 

“ Agreeably  to  the  provisions  of  its  charter,  the  students  are  all  under  Military 
discipline — are  called  Cadets — dress  in  uniform,  nnd  are  instructed  in  Infantry( 
Rifle,  and  Artillery  Drill,  Bayonet  Exercise,  Fortification,  Reconnoissance,  Cos- 
tr&metation,  Guard  and  Out-Post  duty,  Ac.,  Ac.  All  tlte  arms  and  equipments 
necessary  for  drills  are  furnished  by  tbe  State  of  Vermont.  * * • 

“The  military  feature  of  this  institution  is  one  which  should  particularly  com- 
mend it  to  tho  notice,  nnd  patronage  of  tho  public  at  this  time.  The  want  of 
men  skilled  in  Military  Science  and  Tactics,  to  take  command  of  volunteer 
forces,  and  discipline  them  into  effective  soldiers,  has  been  severely  felt  in  organ- 
izing the  present  army  of  the  United  States.  Tho  reverses  with  which  it  has 
met  are,  without  doubt,  owing  largely  to  this  cause.  To  guard  against  this 
defect  in  tho  future,  it  is  now  generally  felt  that  young  men  should  bo  educated 
thoroughly  iu  every  department  of  Military  Science.  In  times  of  peace  this 
knowledge  would  not  incapacitate  men  for  nor  interfere  with  any  other  busi- 
ness ; — while  in  times  of  war,  it  would  becomo  invaluable  to  the  country  in 
training  an  army  for  efficient  service.” 

The  following  persons  constituted  the  Faculty  in  1862.  Rev.  Edward  Bocrxs, 
LL.  D.,  President,  and  Professor  of  Moral  Sciences,  Ancient  Languages,  and 
Literature;  Alonzo  Jackman*,  A.  M.,  Brigadier-General  Vermont  Volunteer 
Militia,  Professor  of  Mathematics,  Natural  Philosophy,  Military  Science,  and 
Tactics;  Thomas  R.  Crosby,  M.  D.,  Professor  of  Anatomy,  Physiology,  and 
Natural  History;  Clinton  S.  Avewll,  A.  M.,  Acting  Professor  of  Natural 
Sciences;  George  Baii.lard,  Professor  of  Modorn  Languages,  and  Linear  nnd 
Architectural  Drawing;  Samuel  W.  Shattuck,  B.  S.,  Tutor  iu  Mathematics 
and  Military  Tactics ; Alonzo  Jackman,  A.  M.,  Librarian. 
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IXTEODCCTION. 

In  all  ages  and  in  all  countries  there  have  been  educators  who 
recognized  the  importance  of  the  physical,  and  more  specifically,  of 
the  military  element  in  their  schemes  of  individual  and  collective 
teaching.  No  higher  authority  in  English  pedagogical  literature  of 
the  liberal  type,  can  be  named  in  this  connection,  than  John  Milton, 
who,  in  his  brief  but  masterly  outline  of  “ a virtuous  and  noble  edu- 
cation,” includes  this  in  the  means  of  a complete  and  generous  cul- 
ture, that  is  “ to  fit  a man  to  perform  justly,  skillfully,  and  magnani- 
mously all  the  offices,  both  private  and  public,  of  peace  and  war." 
In  the  outset  he  demands  that  the  number  of  pupils,  for  whose 
accommodations  a spacious  house  and  grounds  were,  to  be  provided, 
should  be  large  enough  for  “ the  convenience  of  a foot  company  or 
interchangeably  two  troops  of  cavalry,”  so  that  systematic  exercise 
could  alternate  with  the  studies  and  diet.  In  his  general  progainmc 
he  includes  studies  which  shall  “ stir  up  their  spirits  to  manly  and 
liberal  exercise,”  and  “ inflame  their  hearts  with  high  hopes  of  living 
to  be  brave  men  and  worthy  patriots.”  In  the  enumeration  of 
studies  he  specifies  mathematics,  the  practical  aid  of  instruments  in 
surveying  and  engineering,  and  their  application  to  fortification  and 
navigation.  Living  in  the  midst  of  a civil  war  like  our  own,  when  the 
preservation  of  constitutional  liberty  had  summoned  troops  from 
the  field,  the  shop,  and  the  study,  and  placed  men  in  command  who 
had  not  been  trained  to  the  profession  of  arms,  Milton  directs  or 
points  out  the  value  of  studies,  the  mastery  of  whose  general  principles 
“ may  at  some  time  or  other  save  an  army,”  and  not  let  the  healthy 
and  stout  bodies  of  young  men  rot  away  under  them  for  want  of 
this  discipline,  which  is  a great  pity,  and  no  less  shame  to  the  com- 
mander.” In  treating  specially  of  physical  culture,  Milton  assigns 
to  military  drill,  and  use  of  sword  and  other  weapons,  at  least  an 
hour  and  a half  each  day,  that  his  pupils  may  be  equally  good  both 
for  peace  and  war.  “The  exercise  which  I commend  first  is  the 
exact  use  of  these  weapons  to  guard  and  strike  safely  with  edge  or 
point.  This  will  keep  them  healthy,  nimble,  strong,  and  well  in 
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breath ; is  also  the  likeliest  means  to  make  them  grow  largo  and 
tall,  and  to  inspire  them  with  a gallant  and  fearless  courage,  which 
being  tempered  with  seasonable  lectures  and  precepts  to  make  them 
of  true  fortitude  and  patience,  will  turn  into  a native  and  heroic 
valor,  and  makes  them  hate  the  cowardice  of  doing  wrong.”  With 
the  use  of  the  sword  Milton  would  associate  all  athletic  sports 
“ wherein  Englishmen  are  apt  to  excel.”  And  after  the  day’s  study  has 
been  thoroughly  done,  “ with  minds  in  good  tune  and  satisfaction,” 
he  would  occupy  the  “ two  hours  before  supper  in  military  motions, 
under  sky,  or  cover,  according  to  the  season,  as  was  the  Roman 
wont ; first  on  foot,  then  as  their  age  permits,  on  horseback  to  all 
the  art  of  cavalry ; that  having  in  spirit,  but  with  much  exactness 
and  daily  muster,  served  out  the  rudiments  of  their  soldiership 
in  the  skill  of  embattling,  marching,  encamping,  fortifying,  besieg- 
ing and  battering,  with  all  the  helps  of  ancient  and  modern  strate- 
gems,  tactics,  and  warlike  maxims,  they  may,  as  it  were,  out  of  a 
long  war  come  forth  renowned  and  perfect  commanders  in  the  ser- 
vice of  their  country.  They  would  not  then  if  they  were  trusted 
with  fair  and  hopeful  armies,  suffer  them  for  want  of  just  and  wise 
discipline  to  shed  away  from  about  them  like  sick  feathers,  though 
they  be  never  so  oft  supplied ; they  would  not  suffer  these  empty 
and  unrccruitable  colouels  to  quaff  out  or  convey  into  secret  hoards 
the  wages  of  a delusive  list  and  miserable  remnant.  No,  certain- 
ly, if  they  knew  aught  of  that  knowledge  which  belongs  to  good 
men  or  good  governors,  they  would  not  suffer  these  things.”  To 
these  school  studies  and  practical  exercises,  Milton  would  add  ex- 
cursions “to  all  quarters  of  the  land,  learning  and  observing  all 
places  of  strength,  all  material  for  building,  all  soil  for  towns  and 
tillage,  harbors  and  ports  of  trade.  These  ways  would  try  all  their 
peculiar  gifts  of  Nature,  and  if  there  is  any  secret  excellence 
among  them,  would  fetch  it  out  and  give  it  fair  opportunities  to 
advance  itself  by.” 

The  views  of  Milton  in  favor  of  military  exercises  can  not  be  at- 
tributed to  any  professional  bias,  for  his  tastes  and  his  habits  of 
life were  in  the  shaded  walks  of  the  academy,  “ contemplating  the 
serene  countenance  of  truth  in  the  still  air  of  delightful  study.” 

The  example  of  Switzerland  can  be  cited  on  the  side  of  their 
practicality,  on  a scale  as  liberal  and  much  more  popular  than  their 
author  at  the  time  contemplated;  and  quite  recently  (1871),  the 
Federal  war  authorities  propose  that  the  older  boys  in  the  seconda- 
ry and  superior  schools  shall  be  instructed  in  outpost  and  skirmish- 
ing duties. 
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A NATIONAL  NECESSITY. 

BT  EDWARD  L.  MOU.NECX. 

Major  and  Inspector  in  New  York  Militia. 


From  a long  and  unexampled  period  of  political  and  commercial  prosperity 
we  suddenly  find  ourselves  called  upon  to  struggle  for  national  existence,  and 
while  a noble  response  from  the  people  to  the  necessity  of  the  struggle  has 
strengthened  the  hand  of  government  with  an  intelligent  army,  and  developed 
the  resources  of  the  country,  yet  the  occasion  has  laid  bare  defects  which  call 
for  correction. 

Without  a standing  army  of  any  magnitude  we  have  found  our  militia  laws 
defective,  and  have  been  obliged  to  create  ourselves  a military  people  by  the 
sufferings  and  bitterness  of  an  experience  bought  on  the  field  of  active  warfare. 

Military  necessity  has  compelled  the  loss  of  invaluable  time  in  the  organizing 
and  preparing  of  our  troops,  which  would  not  have  been  required  had  we  been 
able  to  meet  the  rebellion  at  the  commencement  with  well  trained  officers  and 
an  experienced  and  carefully  drilled  militia. 

“ The  first  object ,”  says  Daniel  Webster,  uof  a free  people  is  the  presentation 
of  their  liberty a noble  truth  which  must  speak  home  to  the  heart  of  every 
American,  and  if,  as  it  is  asserted,  “the  future  life  and  character  of  a na- 
tion is  to  be  seen  in  its  system  of  schools,”  then  we  may  well  listen  with  some 
degree  of  alarm  to  the  warnings  and  unmistakable  evidences  by  which  we  are 
surrounded,  that  the  American  race  is  physically  deteriorating.* 

The  question  arises,  has  our  National  system  of  Education  been  such  as  to 
qualify  and  prepare  us  to  maintain  successfully,  the  noble  inheritance  which  was 
won  by  the  physical  energies  of  the  men  of  the  Revolution,  and  with  our  suc- 
cess in  the  field  of  intellectual  culture,  have  we  kept  the  physical  advantages 
possessed  by  our  forefathers? 

Let  us  not  mislead  ourselves  in  this  matter,  but  calmly  look  at  the  facts,  that 
as  a rule,  our  present  system  of  Public  Education  is  devoted  solely  to  the  men- 
tal and  moral  improvement  of  the  scholars,  and  that  the  encouragements  and  re- 
wards held  out  by  committees  and  teachers,  stimulate  to  the  overexertion  of  the 
brain,  and  sacrifice  in  too  many  instances,  the  health  and  growth  of  the  body. 

Although  great  improvement  has  been  made  of  late  by  the  shortening  of 
the  time  devoted  to  study,  and  by  the  introduction  of  more  frequent  periods 
of  recreation,  yet  still  little  has  been  attempted  for  giving  exercise  and  activity 
to  the  body ; this  important  training  being  left  to  the  care  of  parents  or  the 
pupils  themselves. 

• Miss  0.  E Decchcr'i  “Appeal  to  American  Women,”  “ Caliethenlc#,’1  &o. 
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Is  it  not  too  true  that  the  increase  of  ill  health,  broken  constitutions,  and 
early  deaths,  among  the  growing  portion  of  our  population,  especially  in  cities, 
warns  us,  year  after  year,  that  the  thirst  for  knowledge,  and  the  restless  seeking 
after  mental  and  intellectual  improvement,  have  been  bought  at  the  expense  of 
the  vital  energies  of  the  great  body  of  youth  who  throng  the  colleges  and  pub- 
lic schools  of  our  land  1 * 

If  any  one  denies  this,  let  him  visit  our  institutions  of  learning,  and  while  he 
may  well  admire  the  wisdom  and  forethought  which  has  established  our  pros- 
perity on  a noble  system  of  National  Education,  he  can  not  but  notice  the  de- 
bility evinced  in  the  frames  of  so  many  youthful  votaries  of  intellectual  train- 
ing; the  exceptions  making  the  contrast  still  more  strikingly  painful.  Then 
let  him  go  to  the  counting-house  or  the  close  confinement  of  some  mechani- 
cal employment,  where  the  evils  from  mental  activity,  unaccompanied  by  physi- 
cal recreation,  arc  yet  more  strongly  developed.  These  evils  assail  not  only 
the  happiness  of  families,  but  the  prosperity  of  the  nation  and  the  well-being 
of  the  race.  Is  this  right  or  necessary  ? Can  it  be  aioidcd? 

The  solution  of  these  momentous  questions  may  well  engage  the  serious  atten- 
tion of  the  reflecting  teacher,  parent  and  patriot;  and  to  them  we  assert  that, 
unless  physical  anwr.  arc  enforced  upon  our  extern  of  Public  School  educa- 
tion, our  intellectual  culture  mil  be  of  little  ova, l,  and  that  our  national.!;, 
eland*  m danger  of  siting  a prey  to  designing  oppo.rn.ts. 

That  enfeebled  races  arc  invariably  conquered  by  those  more  powerfully  de- 
veloped, is  proved  by  innumerable  instances  in  history.  That  physical  training 
was  an  important  branch  of  education  among  the  Creeks  and  Koreans,  is  well 
known.  The  system  inculcated  by  the  iron-hearted  Lycurgus,  among  the  Spar- 
tan youth,  was  of  a nature  admirably  adapted  to  fit  them  for  all  the  sterner 
realities  of  life,  whilst  the  athletic  games  and  exercises  of  the  youth  of  Rome, 
comprising,  as  it  did,  walking,  running,  wrestling,  swimming,  and  military  drill, 
were  the  means  of  improving,  to  the  utmost,  their  physical  powers  Upon 
reaching  manhood,  the  advantage  of  this  training  was  indicated  by  the  robust- 
ness of  form,  and  the  constitutional  vigor  which  enabled  them  to  undertake 
labor,  fatigue  and  hardship  of  every  kind,  with  |H.wfect  indifference. 

The  Spartan  and  the  Roman  soldiers  were  by  this  early  training,  not  only 
qualified  to  surmount  with  ease  the  various  obstacles  and  difficulties  incident  to 
a state  of  active  warfare,  but  they  also  became  gifted  with  precision  and  rapidi- 
ty in  every  movement,  and  each  man  was  likewise  endowed  with  that  confidence 
in  himself,  and  that  unbounded  reliance  upon  order,  subordination  and  com- 
bined action,  which  nourish  audacity,  yet  temper  it  with  coolness  and  slcadi- 
ness. 

Unfortunately  this  system,  by  which  the  vigor  and  valor  of  a Spartan  or  a 
Roman  has  passed  into  a proverb,  fell  into  disuse,  and  as  it  was  neglected  for 
more  intellectual  pursuits,  so  the  grand  empires  founded  by  its  vigor  crumbled 
before  the  assaults  of  more  athletic  barbarians. 

The  influence  of  health  upon  the  faculties  of  the  mind  is  acknowledged  by 
all,  and  yet  how  few  in  this  country  devote  attention  to  those  all  important  ex< 
ercises  which  are* necessary  to  the  preservation  of  health,  aud  without  which 
intellectual  power  can  not  be  applied  to  its  highest  use.  The  talents,  the  expe- 

•1  We  do  not  share  this  alarm,  or  belleTe  that  hard  study,  apart  from  open  or  secret  rice.  hM 
had  much,  if  any  thing,  to  do  with  such  physical  deterioration  aa  iloc*  exist,  -ho  Am  Jour  c f bA  1 


Digitized  by  Google 


PHYSICAL  AND  MILITARY  EXLKCISES 


809 


ricncc  of  our  best  educators  of  youth,  are  taxed  to  derise  exercises  to  develop 
the  menial  faculties,  forgetting  that  too  close  application  to  study  is  detrimental 
to  the  growth  of  the  body. 

But  few  thoughtful  teachers  will  deny  the  extent  to  which  this  evil  has  reached, 
or  be  ur i willing  that  the  strain  upon  the  intellectual  powers  of  children,  by  ab- 
sorbing studies,  should  be  counteracted  by  cheerful  and  relaxing  exercises  by 
which  the  mind  will  be  relieved  and  at  the  same  time  strengthened.  The 
testimony  of  physicians,  the  valuable  works  on  health  by  Dr.  Warren,  Miss  C. 
E.  Beecher,  and  many  other  able  writers,  furnish  incontestable  evidence  of  the 
necessity  of  systematic  exercise  for  children.  To  accomplish  this  it  is  absolutely 
necessary  to  adopt  it  in  our  course  of  education,  for  in  the  majority  of  cases  it 
can  not,  or  will  not,  be  attended  to  at  their  homes. 

What  then  is  the  most  simple,  feasible  and  useful  plan  to  adopt  for  physical 
exercises  ill  our  Colleges,  Normal  and  Publie  Schools  ? 

Wo  unhesitatingly  say,  that  the  only  successful,  orderly,  and  systematic 
method  is,  to  engraft  them  upon  the  course  of  studies  during  school  hours,  and  to 
carry  it  out  under  strict  military  discipline ; the  exercises  being  such  as  are 
best  suited  to  the  age,  strength  and  capabilities  of  the  pupils,  namely:  calis- 
thenics and  walkiug  for  the  girls  and  younger  children,  and  military  exercises 
for  the  older  boys. 

Let  not  the  kind  hearted  parent  exclaim  against  his  boy  learning  the  military 
drill,  for  fear  of  his  acquiring  a taste  for  warfare;  or  the  lover  of  peace  imagine 
we  would  re-establish  the  stern  laws  of  Lycurgus.  We  would  have  moderation 
in  this  respect  as  in  mental  studies,  and  while  wc  would  not,  as  some  may  ima- 
gine, displace  the  bust  of  Howard  in  our  school  rooms  for  a Napoleon,  yet  we 
would  impress  upon  the  minds  of  boys  the  image  and  example  of  Washington, 
and  in  cultivating  their  intellectual  faculties,  likewise  prepare  them  in  mind  and 
body  to  develop  in  manhood  those  virtues  and  powers  which  constitute  a true 
and  noble  citizen; — a sincere  love  of  country,  of  national  probity  and  justice, 
beyond  selfish  considerations  or  personal  aggrandizement.  Thev  should  be 
brought  up  to  a sense  and  knowledge  that  it  will  be  their  honorable  duty  and 
privilege  to  protect  their  native  land,  that  she  fosters  and  educates  them  in 
tbeir  youth,  and  that  upon  their  manhood  her  nationality  depends. 

Wc  can  never  become  an  aggressive  military  people;  the  fields  for  successful 
enterprise  in  art,  science,  commerce  and  agriculture,  are  too  broad  and  inviting 
to  render  military  pursuits  very  attractive,  and  unless  we  cultivate  such  exer- 
cises and  discipline  in  youth,  they  will  be,  as  they  have  been,  neglected  when 
engaged  in  the  active  pursuits  of  business.  The  clear,  common  sense  of  the 
American  parent  will  acknowledge,  not  only  the  national  necessity,  but  the 
moral  advantages  of  this;  for  what  fond  mother  is  there  but  would  prefer  to 
see  in  her  son  a manly,  patriotic  spirit,  rather  than  a timid,  mercenary  one, 
which,  shunning  danger,  would  sacrifice  the  honor  and  greatness  of  his  coun- 
try to  the  base  love  of  gain  and  ease. 

We  have  suggested  that  the  exercises  be  conducted  under  strict  military 
discipline,  because  it  is  impossible  for  a large  body  of  children  to  be  exer- 
cised in  the  usual  school  limits,  unless  the  greatest  decorum  and  order  is  ob- 
served; and  if  conducted  under  the  supervision  of  a teacher,  dangers  and  acci- 
dents will  be  avoided,  which  always  occur  when  children  arc  rash  and  thought- 
less in  attempting  to  accomplish  too  much.  Thus  conducted,  they  will  prove  an 
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invaluable  aid  to  the  teacher  in  the  enforcement  of  discipl/ne  in  the  school 
room,  and  teach  that  invaluable  lesson  which  it  seems  so  difficult  for  children  to 
learn, — unhesitating  obedience. 

For  the  advantages  of  this  system  let  us  examine  the  practical  testimony 
afforded  in  the  European  schools,  where  considerable  attention  has  been  paid  to 
this  important  matter. 

On  the  continent  the  advantages  of  physical  training  are  appreciated  to  their 
fullest  extent,  espepially  in  the  Industrial  Reform  schools,  where  the  admirable 
principle  has  been  adopted  of  teaching  “ what  they  will  have  occasion  to  use 
when  they  become  men,”*  and  thus  render  them  useful  members  of  society. 
To  Dr.  Barnard’s  National  Education  in  Europe,  we  arc  indebted  for  the  follow- 
ing  extracts  and  illustrations  of  this  position. 

In  the  Reform  School  ot  Rauhen  Haus,  near  Hamburg,  “they  are  taught  to 
develop  their  bodily  and  mental  powers  in  various  practical  ways;  to  use  the 
fire  engine,  to  swim,  to  save  persons  from  drowning,  and  use  remedies  to  re- 
cover them,  to  climb  a mast  and  handle  the  sail,  of  a ship.  They  act  as  a jury 
among  themselves.  Their  chief  reward  is  to  be  enrolled  in  the  table  of  honor. 
In  the  great  fire  of  Hamburg,  their  eonduct  was  physically,  as  well  ns  morally, 
heroic,  anil  while  bravely  saving  life  and  property,  they  steadily  refuged  re- 
wards.” Parents  who,  perhaps  justly  owing  to  the  numerous  accidents  in  Gym- 
nasiums, arc  timid  of  their  children  becoming  injured  by  these  exercises,  should 
carefully  read  the  system  pursued  in  Fellenbcrg’s  celebrated  establishment  at 
Hofwyl.  “A  great  variety  of  exercises  of  the  body  and  the  senses  are  em- 
ployed, so  that  every  boy  shall  acquire  a knowledge  of  his  physical  strength, 
and  attain  confidence  with  regard  to  those  efforts  of  which  he  is  capable,  instead 
of  that  foolhardiness  which  endangers  the  existence  of  many  who  have  Dot 
learned  to  estimate  their  own  powers  correctly.”  At  Ruysselde,  Belgium,  the 
following  plan  was  pursued:  In  summer,  from  r>J  to  6J  A.  M.,  Exercises  and 

Manoeuvres ; from  7$  to  8$  P.  M.,  Gymnastics.  In  winter,  several  hours  were 
devoted  to  tlieso  exercises,  and  the  result  found  (as  in  this  report,)  was,  that 
u rickets,  scrofula,  want  of  elasticity  in  the  limbs,  difficulty  of  walking,  all  rap- 
idly disappeared  under  the  drill,  which  confirmed  the  health  and  increased  the 
strength  and  activity  of  the  children,  and  accustomed  them  to  discipline.  It 
predisposed  the  pupils  to  sleep,  and  was  an  effective  safeguard  against  shameful 
habits  and  secret  vices.  The  battaliou  movements  were  performed  with  ns 
much  precision  as  that  of  the  army,  a platoon  armed  with  condemned  carbines, 
marched  at  the  head.  The  bayonet  exercises  and  skirmishing  wore  as  good  as 
play  to  the  boys.”  A remarkable  instance  of  the  moral  effects  of  military  dis- 
cipline upon  the  lads  of  the  Colonic  Agrxcolc , at  Mettray,  is  related  by  M.  De- 
metz,  and  was  published  in  Barnard’s  Journal,  Vol.  1,  p.  623.  “During  the  revo- 
lution of  1848,  a band  of  workmen  came  to  Mettray,  with  flags  flying  and  trum- 
pets sounding,  and  meeting  the  youths  returning,  tired  from  field  labor,  their 
pickaxes  on  their  shoulders,  thus  addressed  them : — ' My  boys,  do  not  be  such 
fools  as  to  work  any  longer.  Bread  is  plentiful;  it  is  rendy  for  you  without 
labor.’  The  chef,  who  was  conducting  the  boys,  and  who  behaved  with  the 
greatest  calmness  and  tact,  immediately  cried,  ‘Halt!  form  in  line.’  The  lads, 
being  accustomed  to  march  like  soldiers,  immediately  formed.  The  chef  then 
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B&id  to  the  men,  ‘My  friends,  you  have  learned  to  labor;  you  have  a right  to 
rest;  but  leave  these  lads;  let  them  learn  now,  and  when  their  turn  comes  they 
may  rest  as  you  do.’  The  men  gave  way,  the  youths  marched  home,  and  Mel- 
tray  was  saved, — saved,  as  I believe,  by  our  habit  of  military  discipline  ” It 
was  the  heroic  exertions  of  these  young  colons  during  the  inundation  of  1856, 
which  w on  for  them  the  praises  of  all  France.  These  instances  might  be  multi- 
plied, but  are  sufficient  to  show  the  moral  and  physical  benefits  of  military  ex- 
ercises and  discipline  upon  boys,  even  of  the  low’cst  class. 

The  governments  of  Europe  being  upheld  by  the  bayonets  of  large  standing 
armies,  and  requiring,  as  they  do,  in  many  of  the  kingdoms,  the  compulsory  ser- 
vice of  all  young  men,  renders  it  unnecessary  for  the  daily  public  schools  to 
teach  military  exercises  to  that  extent,  which  it  is  well  for  our  Republican  gov- 
ernment to  do.  Vet  in  Europe  they  watch  with  the  greatest  assiduity  and  care 
the  bodily  powers  of  the  children,  knowing  its  great  advantage  not  only  in 
health,  but  the  maintenance  of  order. 

In  Great  Britain  much  interest  has  of  late  been  evinced  on  this  subject,  and 
Mr.  Edwin  Chadwick  becoming  convinced  that  the  studies  and  confinement  in 
their  schools  were  generally  prolonged  beyond  the  powers  of  the  children,  and 
in  violation  of  the  laws  of  health,  devoted  himself  to  collecting  testimony 
respecting  the  advantages  of  the  military  drill  upon  the  health  of  children. 
His  investigations  have  elicited  much  valuable  information,  the  more  interesting 
to  us  as  they  mark  its  advantages  to  a nation  which,  like  our  own,  depends  for 
its  defence  mainly  upou  a volunteer  force. 

The  following  synopsis  of  his  pamphlet  we  extract  from  the  N.  Y.  Evening 
Post,  November  1st: 

Mr.  Chadwick  considers  “ In  a sanitary  point  of  view  that  a systematized  drill 
is  good,  and  for  defective  constitutions  requisite  for  the  correction  of  congeni- 
tal bodily  defects  and  taints,  w'ith  which  the  youth  of^  very  large  proportion 
of  the  population,  especially  among  the  poorer  town  populations,  are  affected : 
and  that  for  these  purj>oses  the  climbing  of  masts,  and  other  operations  of  the 
naval  drill,  and  swimming,  are  valuable  additions  to  the  g}mnostic  exercises  of 
the  military  drill,  and  when  properly  taught  are  greatly  liked  by  boys.  From  a 
moral  point  of  view',  also,  this  drill  will  give  the  pupil  an  early  initiation  into 
all  the  acquirements  of  discipline — namely,  duty,  order,  obedience  to  command, 
self-restraint,  punctuality  and  patience.” 

The  evidence  furnished  by  English  drill  officers  shows  its  national  value,  and 
“ That  at  school  it  may  be  taught  most  economically,  as  not  interfering  with 
productive  labor,  and  that  thirty  or  forty  boys  may  be  taught  the  naval  and 
military  drill  at  one  penny  farthing  (two  and  a half  cents)  per  week  per  head  as 
cheaply  as  one  man,  and  the  whole  juvenile  population  may  be  drilled  com- 
pletely in  the  juvenile  stage,  as  economically  as  the  small  part  of  it  now  taught 
imperfectly  on  recruiting  or  in  the  adult  stage  ; and  that,  for  teaching  the  drill, 
the  services  of  retired  drill  sergeants,  and  naval  as  well  as  military  officers  and 
pensioners,  may  be  had  economically  in  every  part  of  the  country. 

That  the  middle  and  higher  ela?«  schools  should  have,  in  addition  lo  the  foot 
drill,  the  cavalry  drill,  which  the  parent*  of  that  clans  of  pupil*  may  afford. 

That  the  drill,  when  made  generally  prevalent,  (without  superceding.)  »i 
eventually  accomplish,  in  a wider  and  better  manner,  the  object*  of  volunteer 
corps  and  of  yeomanry,  which,  as  interrupting  productive  occupations  now 
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becoming  more  absorbing,  is  highly  expensive,  rendering  all  volunteer  forces 
dependent  in  fitful  zeal,  and  eventually  comparatively  inefficient ; that  the  juve- 
nile drill,  if  made  general,  will  accomplish  better  the  objects  even  of  the  militia; 
that  the  juvenile  drill  will  abate  diffidence  in  military  efficiency,  and  will  spread 
a wide  predisposition  to  a better  order  of  recruitment  for  the  public  service, 
will  tend  to  the  improvement  of  the  ranks  of  the  regular  forces,  whether  naval 
or  military,  and  will  produce  an  immensely  stronger  and  cheaper  defeusive 
force  than  by  the  means  at  present  in  use  or  in  public  view. 

And,  finally,  that  the  means  of  producing  this  defensive  force,  Instead  of 
being  an  expense,  will  bo  a gain  to  the  productive  powers  and  value  of  the 
labors  of  the  country.” 

Lieutenant-General  Shaw  Kennedy,  in  a letter  expressing  his  high  approval  of 
the  plan,  states,  “ that  the  inferences  drawn  can  not  be  controverted,  lie  is  of 
opinion  that  if  the  measure  is  carried  out  it  will  be  the  means  of  bringing  two 
million  of  men  actually  under  arms  in  Great  Britain  alone,  that  is,  excluding 
Ireland.  He  conceives  that  the  effects  of  military  drill  and  exercises,  and  the 
use  of  fire-arms  taught  at  schools,  would  never  be  forgotten ; that  a youth  so 
trained  would,  at  any  future  period,  with  a slight  degree  of  practice,  renew  his 
knowledge  of  what  he  had  been  taught.” 

Nor  has  the  traiiiing  of  a better  class  of  seamen  been  neglected.  This  is  of 
vital  importance  to  the  well-being  of  a commercial  people,  and  it  is  well  for  us 
to  see  what  steps  England  is  taking  in  the  matter. 

“ Tor  the  purpose  of  giving  instruction  in  the  naval  drill,  old  masts  and  tackle 
have  been  obtained  for  some  of  the  training  schools  in  England,  aud  Mr.  Taff- 
nell  has  received  expressions  of  satisfaction  from  naval  men  of  the  way  in 
which  some  of  the  boys  have  by  these  means  been  tutored  as  seamen  in  pauper 
schools.  In  order  to  form  sailors,  it  is  necessary  to  have  masts  and  sails  rigged 
in  the  playgronnd,  an<4  a regular  seaman  must  be  engaged  to  drill  the  boys. 

Mr.  Baker  has  observed  that  the  naval  drill  as  given  at  Greenwich,  is  highly 
effective.  “ He  states  that  he  was  on  board  the  Ganges  and  the  Conway  at  a 
time  when  many  boys  came  on  board  who  had  been  taught  the  naval  drill  at 
Greenwich  naval  schools;  and  that  they  proved  to  bo  as  ready  and  well  trained 
as  man-of-war's  men ; they  were  clean  and  orderly,  and  as  a class  were  first-rate 
seamen,  becoming  petty  and  warrant  officers  in  greater  proportion  than  others.” 

Of  its  consequence  upon  the  national  health  and  industry,  “Professor  Owen 
has  stated  that  even  in  the  best-warmed  and  ventilated  schools,  five  or  six 
hours’  enforced  stillness  of  growing  children  is  a violation  of  the  primary  laws 
of  physiology ; whilst  Miss  Nightingale  and  others  agree  that,  under  the  present 
system,  children  are  placed  under  conditions  which  impair  good  bodily  health 
and  generate  epidemic  disease.  Mr.  Rahnson,  a school  commissioner  at  Am- 
sterdam, states  that  the  physical  evils  attendant  upon  the  present  amount  of 
sedentary  confinement  in  schools,  required  from  young  children,  is  beginning  to 
attract  attention  in  Holland,  and  that  they  have  under  trial  a system  of  exer- 
cises for  schools  advocated  by  Dr.  Schrieber,  of  Leipsic.  * The  chief  question,* 
says  the  latter  gentleman,  ‘ is,  How  are  our  children  to  be  brought  up?  Is  it 
according  to  the  laws  of  nature?  The  answer  is,  No;  or  we  should  not  see  so 
many  children  who  were  rosy  and  healthy  before  going  to  school,  become  pale 
*nd  bloodless  after  school  has  begun;1  and  he  prescribes  the  limitation  of  tho 
hours  of  school  confinement. 
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Mr.  Robert  Rawlinson,  civil  engineer,  gives  the  following  as  his  opinion  of  the 
advantages  of  school  drill  in  connexion  with  manual  labor: 

**  In  my  opinion,  based  on  experience  and  observation,  1 think  school  drilling 
and  training  would  prove  of  the  utmost  consequence  to  the  boys  in  after  life. 
I may  give  a few  instances.  In  all  engineering  and  building,  tradesmen  are 
frequently  required  to  use  their  strength  in  concert,  lifting,  carrying  and  draw- 
ing; men,  to  use  their  joint  strength  not  only  effectively  but  safely,  must  have 
confidence  in  each  other.  Two  trained  men  will  lift  and  carry  more  easily  and 
safely  than  four  untrained  men.  I have  frequently  seen  trained  men  weed  out 
unskilled  men  where  heavy  lifting  has  been  required,  because  they  dare  not  risk 
the  danger  arising  from  unskilled  strength,  and  few  have  performed  with  more 
safety  work  which  would  have  been  lighter  and  easier  if  all  had  been  equally 
skilled.  Men  frequently  reject  the  assistance  of  unskilled  men,  as  there  is  abso- 
lutely danger  in  having  them  near.  Frequent  accidents  arise  from  using  men 
unskilled  in  lifting,  in  hoisting,  and  at  capstan  work.  * * * Roys  should 

not  only  learn  to  march,  but  to  lift,  carry  and  pull  in  concert.  There  are  many 
necessafy  feats  of  strength  in  all  trades,  which  are  more  matters  of  knack  and 
tact  than  of  brute  streugtb.  Brute  strength  frequently  fails  to  do  that  which 
comparative  weakness  can  accomplish  cosily  with  skill  and  confident  concert. 
There  is  no  regular  system  of  training  in  concert  to  use  human  strength  in  the 
best  manner  in  uny  trade,  so  fur  us  I know ; acting  in  concert  is  a matter  of 
necessity,  and  practice  gives  facility  and  confidence.  Drill  and  training  would 
probably  double  the  effective  human  power  of  any  establishment,  especially  if 
numbers  are  instructed  in  joint  feats  of  strength.  That  which  is  taught  to 
youth  is  never  forgotten  in  after  life.” 

“ As  regards  its  fitness  as  an  appenduge  to  the  highest  branches  of  education, 
we  have  the  testimony  of  experienced  examiners  at  the  University  of  Oxford, 
England,  who  state  that  six  hours  mental  work,  instead  of  ten  or  twelve,  for 
adults,  was  the  time  of  the  greut  majority  of  the  prizemen ; and  it  was  always 
found  that  those  who  were  the  foremost  in  mental  labor  were  commonly  tho 
foremost  in  boat-rowing  and  physical  exercise.  The  Vice-Chancellor  of  Oxford 
testifies  that  the  institution  of  the  systematized  exercise  of  the  volunteer  drill 
in  that  college  had  been  attended  by  an  improvement  of  the  mental  labors,  and 
of  the  whole  of  the  order  and  discipline,  as  wrell  as  of  the  health  of  the  Univer- 
sity ; and  that,  encouraged  by  these  results,  he  was  considering  of  making  pro- 
vision for  cavalry  exercises.” 

Mr.  Chadwick  has  also  furnished  incontestable  proofs  of  the  absolute  necessity 
of  more  active  physical  training  for  females  and  of  its  bearing  upon  the  future 
welfare  of  the  race.  But  this  subject  baa  been  rendered  so  familiar  to  Ameri- 
can readers  by  the  able  pen  of  Miss  Catherine  E.  Beecher,  that  we  need  not 
touch  upon  the  European  view,  except  to  say  that  the  noble  labors  of  Profes- 
sors Ling  and  Branting,  of  Sweden,  have  been  ably  seconded  by  very  many  of 
the  governments  of  Northern  Europe*  where  a method  of  gymnastics  for 
females,  has  been  systematized  and  practically  adopted.  From  this  brief  sketch 
of  the  practical  working  of  physical  military  exercises  in  Europe,  let  us  turn  to 
what  has  been  accomplished  among  our  own  countrymen,  whose  activity  in 
behalf  of  public  education  called  forth  the  compliment  from  Prof.  LcRoy, 
which  we  wish  was  better  deserved,  especially  by  the  class  which  he  specifies. 


Digitized  by  Google 


874 


PHYSICAL  AND  MILITARY  EXERCISES. 


that  “ the  improvement  of  schools  is,  so  to  speak,  the  fixed  idea,'  the  constant 
preoccupation  of  the  statesmen  of  America.” 

We  have  indeed  a noble  and  liberal  system  of  education,  but  we  would  see  its 
fostering  care  so  extended  as  to  invigorate  tho  bodies  as  well  as  develop  the 
mental  faculties  and  intellectual  powers  of  the  pupils.  The  military  exercises 
would  best  accomplish  this,  and  at  the  same  time  form  our  public  schools  into 

a NURSERY  FOR  A DR  A YE  AND  EFFECTIVE  MILITIA. 

Early  in  October  last  a communication  was  addressed  by  the  writer  to  the  dif- 
ferent governors,  and  various  other  persons  connected  with  the  executive 
departments  of  the  Northern  States,  in  regard  to  the  advantages  to  be  derived 
from  the  introduction  of  infantry  drills  in  the  public  schools,  and  by  early  prep- 
aration in  school-days  to  strengthen  the  militia  of  the  different  States.  At  the 
same  time  it  was  placed  before  the  New  York  and  other  City  Boards  of  Educa- 
tion, and  referred  by  them  to  special  committees.  The  subject  was  also  agita- 
ted through  the  columns  of  the  daily  press.  The  warm  responses  which  have 
been  accorded  to  these  communications,  prove  the  deep  interest  which  is  felt  in 
this  important  matter,  and  it  is  to  he  hoped  by  the  time  this  article  appears  in 
print,*  some  legislative  action  will  have  been  taken. 

In  New  York,  the  energetic  Judge  Advocate  General,  William  IT.  Anthon, 
being  engaged  in  a report  upon  the  militia  laws,  and  taking  a warm  interest  in 
all  matters  relative  to  the  efficacy  of  the  militia,  thus  speaks  of  the  importance 
of  some  alteration  iu  the  present  system,  in  a letter  addressed  to  Mr.  Curtis, 
President  of  the  Board  of  Education  in  the  city  of  New  York  : 

“The  entire  system,  in  my  judgment,  needs  revision  and  reform,  in  ordei  to 
make  the  militia  what  the  Father  of  the  Republic  intended  it  should  be. 

It  has  been  suggested  by  several  persons,  and  among  others  Col.  Richard 
Delafield,  U.  S.  A.,  and  Maj.  E.  L.  Molineux,  that  an  excellent  foundation  for  an 
improved  militia  system  would  be  the  introduction  of  ‘ The  Manual  of  Arms,' 
and  * The  School  of  the  Soldier  And  of  the  Company,’  into  our  public  schools. 

I am  disposed  to  consider  these  suggestions  as  valuable,  and  shall  feel  obliged 
to  you  if  you  will,  as  early  as  may  be  convenient,  inform  me  how  fur  you  deem 
them  practicable,  and  how  they  may  be  most  conveniently  introduced  into  the 
institutions  under  the  charge  of  your  Board.” 

Mr.  Curtis,  whose  personal  observations  on  the  European  school  systems,  and 
whose  long  experience  at  the  head  of  the  Educational  Board  of  the  largest  city 
in  the  Union,  renders  his  views  of  the  greatest  value,  replied : 

“ It  has  been  my  opinion  for  years  that  military  instruction  should,  under 
certain  restrictions,  and  to  a certain  extent,  be  given  to  the  older  boys  in  all  the 
schools  and  institutions  that  are  supported  or  draw  funds  from  the  public  treas- 
ure. It  is  but  just  to  the  State  whose  munificence  sustains  these  schools,  that 
the  pupils  should  be  instructed  in  those  branches  of  knowledge  that  will  make 
them  useful  and  effective  in  defending  and  protecting  tho  State.  A well  organ- 
ized militia,  receiving  from  year  to  year  into  its  ranks  the  disciplined  and 
instructed  youth  who  have  passed  through  the  public  schools,  and  to  whom  the 
duties  of  the  soldier  are  familiar,  will  always  be  sustained  by  the  public  confi- 
dence and  esteem.” 

•Written  December,  1861.  Recommended  by  Governors  Andrew  and  Morgan  m their  messa- 
ges in  January 
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Military  discipline  and  exercises  are  by  no  means  an  untried  experiment  in 
the  annals  of  American  education  ; some  of  our  best  private  schools  and  insti- 
tutes having  long  since  adopted  it,  and  with  a good  degree  of  success  os  it  will 
be  our  endeavor  now  to  show. 

To  the  admirable  regulations  of  our  National  Military  and  Naval  Academies, 
we  need  not  refer ; the  systematic  course  pursued  by  them  for  the  development 
of  health,  for  discipline  of  mind  and  body,  being  well  known  to  the  majority  of 
our  readers. 

One  instance  which  came  under  the  writer’s  personal  observation,  will  suffi- 
ciently illustrate  the  dependence  which  can  be  placed  upon  well-drilled  boys  in 
case  of  emergency.  * 

In  April  last,  when  Washington  was  defenceless,  Baltimore  in  riot,  and  all 
Maryland  in  a state  of  revolt,  communication  being  cut  off  at  Annapolis,  there 
was  great  fear  of  attack  upon  that  important  strategetic  point.  The  pupils  were 
prepared  for  any  exigency,  and  slept  with  their  loaded  rifles  over  their  cots. 
At  an  alarm  of  a night  attack,  there  was  no  hesitation  among  those  gallant  little 
fellows.  They  were  up  directly ; fell  in  their  ranks  and  off  at  a double-quick 
for  the  point  of  danger,  in  an  almost  incredible  short  space  of  time.  The  elder 
boys  dragged  their  howitzer  with  them.  Had  an  attack  taken  place,  those 
pupils  would  have  given  a good  account  of  themselves  and  have  stood  their 
ground  with  courage  and  steadiness.  The  secret  of  this  is  the  discipline , for 
which  they  are  indebted  to  the  assiduity  of  their  brave  and  experienced  super- 
intendent, Captain  Blake  of  the  Navy. 

Let  us  read  the  opinion  of  this  able  officer  in  respect  to  the  applying  of  this 
discipline  to*  public  schools : 

“ My  experience  at  this  institution  long  since  impressed  me  with  the  import- 
ance of  this  subject,  and  I intended  to  have  given  my  views  publicly,  but  you 
have  left  nothing  more  to  be  said  upon  it,  and  I can  only  hope  that  those  who 
have  the  control  of  our  public  schools  will  view  the  subject  as  we  do.  Wc  have 
received  about  a hundred  and  forty  acting  midshipmen  this  year,  some  of  them 
very  young,  and  although  they  have  not  been  here  two  months,  they  present  a 
beautiful  example  of  such  results  as  the  system  would  produce  all  over  the 
country.” 

It  must  bo  acknowledged  that  the  States  now  in  rebellion  have  devoted  much 
more  attention  to  military  instruction  in  special  schools,  than  we  have,  many 
of  them  pursuing  the  European  plan  of  State  Academies  devoted  to  military 
science  Thus  while  we  have  been  obliged  to  create  officers  from  the  small 
nucleus  afforded  as  from  West  Point,  they  have  had  the  students  from  State 
Colleges  to  officer  their  regiments. 

For  a long  time  back  Virginia  has  annually  expended  upon  her  Military  Insti- 
tute nearly  $30,000;  South  Carolina,  $:io,O00 ; Kentucky  and  other  States 
have  likewise  institutions,  founded  in  whole  or  part,  upon  a military  basis. 

Although  several  attempts  have  been  made  to  obtain  legislative  action  for 
similar  institutes  in  the  Northern  States,  they  have  not,  up  to  the  present  time, 
been  successful,  owing,  wc  think,  to  the  groundless  opinion  that  it  would  prove 
a heavy  tax,  without  a corresponding  advantage.  We  shall  endeavor  to  prove 
in  this  article  how  economically  an  academy  could  be  supported.  It  is,  there- 
fore, to  private  enterprise,  we  are  indebted  for  any  experiments  which  have 
been  made  in  this  respect. 
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Several  of  our  best  boys’  boarding-schools  In  this  portion  of  the  country, 
have  for  a long  time  employed  a military  instructor  for  the  pupils  and  been 
managed  on  a semi-military  organization ; they  have  been  well  sustained  by  the 
patronage  of  the  public.  We  instance  two  or  three  schools  of  the  present  time. 

Dr.  Russell's  Collegiate  and  Commercial  Institute  of  New  Haven,  is  oue  which 
has  already  been  of  national  advantage  to  us,  for  according  io  Prof.  Daniel  C 
Gilman,  “the  scholars  were  of  great  service  in  drilling  the  recruits  of  Connecti- 
cut at  the  outset  of  the  war,  and  many  of  them  now  hold  important  poets  in 
the  army.  The  scholars  formerly  trained  as  infantry  and  arc  now  at  artillery 
practices.”  Mr.  Gilman  very  justly  observes,  that  in  a country  like  ours  with  no 
standing  army,  every  able-bodied  man  should  learn  to  bear  arms,  and  there 
can  be  no  cheaper  or  efficient  way  of  doing  this  than  by  teaching  boys  in 
schools. 

The  Eagleswood  Collegiate  and  Military  School,  near  Perth  Amboy,  X.  J., 
has  been  recently  organized  on  the  military  plan.  The  scholars  are  formed' 
into  a battalion  under  a superintendent  and  colonel  commanding,  the  rest  of 
the  officers  being  taken  from  the  scholars.  Tho  State  of  New  Jersey  has  sup- 
plied the  institute  with  arms,  and  the  military  regulations  apply  to  the  conduct 
of  the  pupils  in  their  general  deportment.  The  reasons  given  for  employing 
this  discipline  are  the  same  that  apply  in  every  instance,  that  it  is  the  most 
orderly  and  effective,  increases  the  energy,  vigor  and  manly  attitude  of  the 
boys,  and  induces  cheerful  obedience. 

To  Major  J.  P.  Frail,  Military  Instructor,  wc  arc  under  obligations  for  the 
following  account  of  Mr.  Tracy’s  Military  Hoarding  School , at  Tarrytomi , X.  Y. ; 

“There  is  no  question,  in  my  mind,  of  the  utility  of  military  instruction  In 
schools,  and  if  I had  any  doubts,  they  would  speedily  be  removed  by  the  (act 
that  the  very  exigency  you  propose  to  provide  for  is  beiug  developed,  only  in  a 
less  degree,  in  the  volunteer  army  now  fighting  our  country's  battles.  There 
are  a number  holding  honorable  positions  in  the  army  of  the  Potomac,  and 
elsewhere,  who  have  more  particularly  come  under  my  own  observation,  that 
have  passed  through  a course  of  similar  instruction  to  what  you  propose,  in 
private  military  boarding  schools,  who  give  evidence  of  superior  know  ledge  as 
soldiers,  and  with  a little  preparation  were  ready  to  assume  the  duties  and 
responsibilities  of  the  field  and  camp.  They  have  more  particularly  distin- 
guished themselves  as  drill  masters  and  thorough  disciplinarians,  the  very 
ground  you  proposed  to  cover  in  your  articles  in  the  X.  Y.  Tribune  of  Xov.  20. 
I have  especially  noticed,  of  late,  the  facility  with  which  youth  acquire  military 
knowledge  since  the  outbreak  of  the  rebellion,  when  the  occasion  seems  to 
impress  them  more  strongly  with  its  importance. 

Independent  of  the  military  availability  of  youth  thus  instructed,  the  prompt- 
ness and  precision  that  the  system  induces  is  apparent.  A simple  sketch  of  the 
routine  of  duties  in  a school  over  the  military  department  of  which  I have  the 
supervision,  may  give  an  idea  of  its  utility,  ns  well  as  its  usefulness.  This  de- 
partment is  conducted  in  such  a way  as  to  make  the  military  feature  an  auxiliary 
to  the  classical  and  preparatory.  Part  of  two  days  in  each  week  is  more  espe- 
cially devoted  to  military  drill  and  instruction,  when  the  flag  is  raised  on  the 
flag-staff  on  the  parade  ground  with  the  roll  of  the  drum,  and  the  sunrise  gun  is 
fired.  At  sunset  it  is  lowered  with  the  same  ceremony  by  a file  of  boys,  in 
charge  of  an  officer,  or  non-commissioned  officer.  On  other  days  of  the  week 
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a ilri’.l  of  nootil  :.n  hour  id  held,  in  command  of  the  company  officers,— always 
in  presence  of  the  Principal.  The  utmost  strictness  is  required  in  all  the  mili- 
tary features.  The  “Assembly,”  when  beaten  for  drill  or  parade,  occupies  one 
minute — immediately  after,  “ fall  in”  is  given  by  the  orderly,  when  entire  silence 
is  required.  Boys  being  naturally  playful,  much  more  care  in  these  particulars 
is  necessary  thau  in  grown  persons.  Tattoo  begins  nth  o’clock  precisely,  when 
the  minute  of  its  duration  expires  every  cadet  is  required  to  be  in  line  for  "roll 
call,”  and  the  threo  squads,  each  in  charge  of  an  officer,  arc  marched  by  flank 
to  their  quarters,  (the  wholo  not  occupying  more  than  two  minutes.)  They 
halt  opposite  their  beds,  and  salute  their  officer  as  he  passes  out;— in  five  min- 
utes the  lights  are  extinguished.  Their  clothing  is  uniformly  arranged,  and  in 
such  way  that  if  called  up  at  night  they  can  dress  without  lights  and  without 
loss  of  time.  The  officer  in  command  of  each,  being  held  responsible  for  tho 
condition  of  his  squad.  The  military  instructor  inspects  at  unexpected  times, 
and  directs  the  chiefs  of  squads  to  report  tho  result  to  the  officer  of  the  day, 
through  whom  all  reports  to  the  Principal  must  be  made  at  9 o’clock  A.  M.  each 
dnv.  Rtviellt  at  day  break,  and  they  march  by  squads  to  wash  room,  where 
twenty  minutes  is  allowed  for  necessary  ablutions,  blacking  boots,  Ac.,  und  then 
the  march  to  the  Assembly-room  for  “roll  call."  Inspection  of  boots  twice  a 
week,  at  unknown  times. 

The  squads  for  the  mess-room  march  in  order,  filing  each  side  of  the  tables, 
face  inward,  and  “ait  down"  by  command;  ri*«,  march  out  and  break  ranks , 
observing  the  same  military  precision.  These  various  duties  are  performed  with 
pleasure  and  pride  by  the  cadets,  aud  the  same  promptness  and  regularity  is 
apparent  in  every  movement. 

The  armory  and  arms  arc  in  charge  of  a detail  of  four,  and  arc  inspected  in 
turn  on  the  roll,  each  week,  and  reports  arc  made  of  disabled  pieces,  nr.d  the 
general  condition  of  the  arms  and  armory,  to  the  officer  of  the  day,  and  through 
him  to  the  Principal.  The  various  reports  are  embodied  into  one,  by  this  officer, 
so  that  the  Principal  is  not  burdened  with  the  details  unless  he  calls  for  them. 

Orders  are  issued  from  time  to  time,  by  the  Military  Instructor,  and  engrossed 
in  a book,  which  is  open  for  inspection  of  visitors,  announcing  promotions,  re- 
sults of  inspection,  and  noting  cases  of  military  merit  and  demerit,  &c.  This 
has  a tendency  to  stimulate  to  exertion,  and  to  efforts  to  avoid  unfavorable 
notice. 

Military  classes  1st,  2d  and  3d,  graduated  according  to  military  merit  arc  es- 
tablished, and  promotions  to  them  made  after  strict  examinations.  All  company 
officers  arc  selected  from  tbe  1st  class. 

A class  of  Honor,  consisting  of  members  of  the  First  class  who  have  escaped 
being  reported  for  disobedience  and  improper  conduct,  is  also  formed.  A given 
number  of  military  demerits  reduces  a cadet,  and  the  badge  which  is  worn  on 
the  left  breast  is  taken  from  him.  He  may,  however,  be  reinstated. 

Military  demerits  are  punished  by  military  penalties. 

Cadets  are  taught  to  observe  the  position  of  the  soldier  when  off  duty  also; 
the  benefit  of  this  is  very  marked.  When  the  machinery  is  properly  set  in 
motion,  the  labor  generally  attending  the  minutia?  of  school  duties  is  greatly 
reduced,  and  much  more  pleasantly  and  thorotfghly  performed. 

1 have  not  entered  into  all  the  details,  (and  have  given  the  military  only)  but 
enough  to  give  a general  idea  of  the  plan  adopted  by  this  school  There  arc 
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different  modes  in  use  in  other  schools.  Some  partaking  more  of  the  military, 
and  some  less.  I think  there  is  danger,  often,  of  too  much  military  being 
engrafted  so  as  to  make  It  burdensome ; great  care  should  be  taken  in  this  par- 
ticular, as  the  cadet  wearies  of  it  when  the  novelty  is  past.” 

Mr.  N.  W.  Taylor  Root,  in  his  admirable  book  on  School  Amusements,  fur- 
nishes practical  testimony  44  that  it  fosters  habits  of  promptness,  exactness,  and 
unanimity  of  action;  teaches  implicit  obedience  to  commands,  erectness  of 
carriage,  a neat  and  clean  appearance,  and  a gentlcmauly  and  respectful  be- 
havior.” 

It  will  thus  be  seen  that  a system  of  military  drill  has  been  tested  morally 
and  physically,  in  private  schools,  and  found  of  decided  advantage. 

Why  should  these  benefits  be  denied  to  the  pupils  of  Public  Day  Schools? 

Why  should  this  vast  defensive  power  be  lost  to  the  Government? 

As  a national  military  necessity;  as  a protection  to  the  health  and  constitu- 
tional vigor  of  American  youth;  and  as  a powerful  agent  upon  their  moral  be- 
havior, their  energy,  self-reliance  and  spirit  of  enterprise,  let  Physical  Train- 
ing DE  ENGRAFTED  ON  THE  COURSE  OF  STUDIES  FOR  ALL  THE  PUPILS  EDUCATED  AT 

the  expense  of  the  State.  Let  us  not  hesitate  at  the  magnitude  of  the  under- 
taking, for  it  is  a necessity , and  under  proper  regulations  and  restrictions  can  be 
successfully  and  economically  accomplished. 

The  greatest  difficulty  to  be  surmounted  Is  the  successful  working  of  a sys- 
tem at  once  applicable  to  the  requirements  of  a small  district  school,  with  a 
limited  number  of  scholars,  attending  only  at  certain  seasons  of  the  year,  and 
of  those  of  the  larger  cities,  with  numerous  schools,  in  which  a great  number 
are  under  instruction. 

Let  us  commence  at  the  foundation,  in  the  Primary  Schools. 

The  moment  the  child  enters  the  school  care  should  be  taken  that  the  mental 
exercises  which  are  given  should  be  relieved  by  frequent  intermissions  for 
running  and  playing,  under  the  supervision  of  the  teacher.  This  we  arc  glad 
to  say  is  the  case  in  very  many  of  our  best  primary  schools ; but  it  is  when  the 
child  becomes  more  advanced,  when  there  arc  lessons  to  commit  to  memory  at 
home,  that  some  simple  physical  exerexses  should  be  taught  him  every  day; 
exercises  calculated  to  develop  the  growth  and  expand  the  muscles.  The  calis- 
thenics recommended  in  Miss  Beecher's  work  are  excellent,  simple,  and  easily 
fitted  to  the  limits  of  the  school  house.  The  report  of  Mr.  W.  H.  Wells,  Super- 
intendent of  Public  Schools  for  Chicago,  for  1860,  gives  some  interesting  par- 
ticulars of  simple  exercises  which  have  been  attempted  in  that  city. 

There  would  be  but  little  difficulty  experienced  in  selecting  movements  and 
gymnastics  suitable  for  the  strength  and  ability  of  the  classes  of  younger  boys 
and  girls  under  instruction,  provided  the  method  was  established  as  an  impera- 
tive duty  which  must  be  regularly  put  in  practice,  and  that  no  lack  of  interest 
on  the  part  of  teachers,  or  laziness  of  the  pupils  would  be  accepted  as  an  ex- 
cuse for  non-compliance  with  the  regulation.  We  trust  if  Physical  Training  is 
carried  out  in  our  system  of  education,  that  a carefully  prepared  Manual  of  all 
kinds  of  exercises,  embracing  the  military  drill,  will  be  compiled  for  the  use  of 
schools;  in  a word,  a text -book  to  which  our  teachers  can  turn  with  confidence 
to  find  exercises  suitable  for  all  classes  of  pupils. 

From  the  Girls  and  Primary,  we  pass  to  the  Boys  Grammar  departments,  for 
* Snob  a Manual  will  soon  be  published  by  J B Lipplncott  k Co  . Philadelphia. 
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which  wc  propose  military  exercises,  as  being  the  most  economical  and  advan- 
tageous for  public  schools ; for  tactic * manoeuvre  large  bodies  in  a small  space, 
in  an  orderly  manner,  whereas  gymnasiums  are  too  expensive,  and  can  not  be 
made  large  enough  to  accommodate  many  scholars  at  once.  This  opens  to  us 
our  most  difficult,  but  at  the  same  time  most  useful,  field  for  prompt  and  ener- 
getic action. 

Suppose  wc  take  for  an  example  one  of  our  large  cities.  The  lower  and 
female  departments  having  simple  physical  exercises  in  use,  it  is  wished  to  intro- 
duce military  exercises  into  the  grammar  schools.  Let  us  see  how  simply  it 
can  be  organized,  and  how  far  it  is  possible  to  extend  these  studies  if  desired. 

The  following  interesting  letter  from  the  Mayor  of  Bangor,  will  show  the 
movement  in  that  city,  an  example  well  worthy  of  being  imitated. 

City  of  Bangor,  ) 

Mayor’s  Office,  Dec.  21st,  1801.  ) 

Dear  Sir: — In  reply  to  yours  of  the  19th  inst.,  I would  say  that,  upon  my 
recommendation,  through  a communication  I made  to  our  City  Council,  on  the 
first  Monday  of  the  present  month,  an  Order  was  passed  directing  the  military 
drill  to  be  introduced  into  a portion  of  the  Public  Schools  of  this  city. 

I had  given  the  subject  some  thought  and  investigation,  and  was  prepared  to 
recommend  the  adoption  of  the  drill  for  the  physical  training,  no  less  than  for 
the  military  instruction  it  might  impart.  The  prevalent  idea  that  education 
consists  in  training  the  intellect  only,  is  gradually  becoming  superseded  by  the 
more  rational  theory  that  true  education  consists  in  training  the  moral  and 
physical,  no  less  than  the  intellectual  faculties. 

For  the  physical  training  of  boys,  I think  the  military  drill  has  much  to 
recommend  it  besides  the  military  instruction  it  imparts.  It  will  tend  to  give 
them  a better  command  of  their  muscles,  and  impart  a manly  gait  and  bearing. 
It  will  also,  if  properly  conducted,  teach  them  self-control,  and  give  them  true 
ideas  of  order,  discipline,  and  subordination,  and  whilst  it  will  relieve  them 
from  the  monotony  of  their  ordinary  studies  will,  by  a grateful  change,  enable 
them  to  return  to  them  with  renewed  interest. 

We  are  entering  upon  the  new  experiment  \vith  caution,  and  have  commenced 
by  devoting  an  hour,  twice  a week,  to  the  drill.  Wc  began  in  the  school 
rooms,  but  found,  after  a few  lessons,  that  the  space  these  afforded  was  too 
small,  and  for  the  present  shall  use  the  large  Gymnasium  Hall.  In  summer,  the 
grounds  in  connection  with  our  school  houses  may  be  found  well  adapted  for 
the  purpose. 

The  boys,  with  scarcely  an  exception,  manifest  much  interest  in  their  drills, 
and  receive  the  instruction  much  more  readily  than  men.  Two  or  three  of  our 
public  spirited  citizens,  well  qualified  for  instructors,  have  generously  consented 
to  devote  the  necessary  time  for  drilling  the  boys,  for  the  present  winter,  with- 
out compensation. 

Some  of  our  teachers  are  also  disposed  to  qualify  themselves  for  drill  masters, 
and  we  are  thus  enabled  to  try  the  experiment  without  much  expense. 

I have  had  no  communication  with  Gov.  Washburn  in  relation  to  this  subject, 
and  was  quite  unaware  of  vour  interest  in  the  matter.  I however  noticed  tho 
article  in  regard  to  it  in  the  Evening  Post  of  Nov.  8th,  and  was  gratified  wifh 
the  important  facts  which  it  contained.  I shall  be  glad  to  receive  any  further 
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communication  you  may  make  to  the  public  ou  this  important  subject,  an  J 
should  you  wish,  will  be  pleased  to  communicate  to  you  the  further  progress  o( 
our  experiments. 

Yours  respectfully, 

ISAIAH  STETSON,  Mayor 

Edwaro  L.  Moli.nkux,  Esq.,  New  York. 

To  establish  thoroughly  and  economically  this  military  culture,  the  Hoard  of 
Education  should  appoint  some  competent  person  as  Chief  of  the  Staff  to  organ- 
ize and  carry  out  a system  of  instruction  and  drill;  he  to  have  under  him  two 
or  three  assistant  instructors  of  experience,  under  whose  guidance  a teacher , or 
teacher s from  each  school,  should  be  fully  instructed  in  the  tactics,  so  as  to 
be  able  to  superintend  the  drill  of  the  boys,  which  should  always  take  place 
during  school  hours,  and  thereby  form  a recreation  from  mental  study,  and  not 
encroach  upon  their  play  time.  These  are  the  only  persons  connected  with 
the  department  beyond  the  scholars  themselves,  as  it  should  be  managed  on 
Ihc  principle  of  obtaining  the  whole  working  force  of  the  military  organization 
from  among  the  pupils. 

The  grammar  department  of  each  school  should  be  formed  into  a company,  or 
where  the  size  of  the  school  rendered  it  necessary,  two  companies:  the  officers 
to  be  selected  from  the  most  deserving  and  competent  boys. 

The  officers  thus  selected  to  be  instructed  theoretically  and  practically  by 
extra  drills,  in  their  respective  duties.  Tins  would  not  occupy  much  time,  ami 
any  boy  objecting  to  devote  this  time  would  not  be  worthy  of  holding  his  posi- 
tion, and  should  be  replaced  by  some  one  more  deserving.  Every  school  should 
possess  within  its  limits  space  for  a parade  ground  and  for  a few  simple  fix- 
tures for  gymnastic  exercises.  In  stormy  weather  the  exercises  could  be  car- 
ried on  indoors;  for  the  drill  possesses  the  advantage  of  affording  exercise  to  a 
great  number  in  a small  space  without  disturbance  and  noise. 

No  uniform  would  be  required,  and  the  only  expense  would  be  the  loan  or 
purchase  of  500  or  1000  short  muskets,  which  could  be  used  in  turn  at  the  dif- 
ferent schools  for  drill  or  parade.  A simple  musket  can  be  manufactured  very 
cheaply,  which  will  answer  for  all  purposes. 

The  care  and  cleaning  of  the  arms,  the  escorting  and  carrying  them  from 
school  to  school,  or  point  to  point,  as  required,  should  be  the  military  duty  of  the 
pupils;  thus  expense  will  be  saved,  and  the  duty  of  prudent  soldiers  to  take 
care  of  their  equipments  and  do  their  own  work  inculcated. 

These  different  school  drills,  always  in  charge  of  the  teachers,  should  he  visited 
in  turn  by  the  instructors,  who  would  exercise  a close  and  careful  supervision 
over  them. 

Every  ton  companies  or  schools  should  be  formed  into  a regiment,  officered  by 
those  selected  as  the  most  capable,  and  who  had  passed  the  necessary  exami- 
nation. 

Occasionally  on  Saturdays  the  regiments,  in  rotation,  should  be  exercised  by 
the  instructors,  in  battalion  movements,  field  manoeuvres,  skirmish  drills,  cninp 
duties,  &e.  These  Saturday  exercises  should  not  be  compulsory,  but  would  be 
eagerly  looked  for  by  the  boys  as  an  amusement. 

In  the  proper  seasons  they  could  he  marched  to  the  suburbs  for  their  exer- 
cises, and  thus  a pleasant  holiday,  with  healthy  amusements,  be  given  them  un» 
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dcr  proper  guidance.  Any  father  will  appreciate  the  advantages  of  such  exer- 
cises aud  enjoyment  to  his  boys. 

In  the  summer  season  it  should  be  found  out  which  of  the  boys  could  not 
swim,  aud  had  no  parents  able  to  teach  them.  All  such  should  be  classed 
together,  and  means  taken  to  instruct  them  in  this  most  requisite  art. 

If  found  desirable  to  teach  them  to  move  together  in  large  masses,  (in  which 
our  militia  arc  certainly  deficient,)  it  can  be  accomplished  by  organizing  two, 
three,  or  more  regiments,  into  a brigade,  to  be  commanded  by  the  chief  in- 
structor, he  selecting  for  his  staff  the  most  intelligent  of  the  scholars  who  could 
relieve  him  of  much  of  the  labor  which  the  systematic  working  of  this  large 
military  department  would  render  necessary.  Thus  those  assigned  to  the  start* 
would  be  learning  the  technicalities  of  the  department  and  the  duties  of  aids, 
secretaries,  Ac. 

These  stafT  officers,  and  any  other  of  the  pupils  who  showed  a decided  talent, 
should  be  assisted  in  acquiring  knowledge  in  the  military  science  by  meuns  of 
lectures,  Ac.,  from  the  chief  instructor.  An  orderly  system  once  organized, 
with  the  incentive  to  improvement  by  promotion  for  correct  deportment,  and 
of  military  disgrace  for  ungentlemanly  and  unsoldierly  conduct,  would  soon 
render  this  military  instruction  of  great  assistance  to  teachers  in  the  schools. 
Let  the  boys  understand  that  disobedience  or  improper  hehavior  debarred  them 
from  military  honors  and  the  whole  tone  of  their  conduct  would  be  improved. 

Of  the  exigencies  of  this  war,  if  complicated  by  foreign  interference,  it  is 
impossible  to  foresee,  but  every  one  is  aware  of  the  importance  of  early  train- 
ing upon  the  destinies  of  nations,  aud  but  few  will  deny  the  value  of  a well- 
trained  battalion  of  selected  elder  boys,  in  case  of  invasion  or  trouble,  by  their 
relieving  the  fatigue  of  regular  troops  in  mounting  guard  at  the  least  exposed 
positions,  at  the  camps,  on  baggage,  or  for  convoys ; likewise  to  act  os  drill- 
masters  for  the  recruits. 

The  above  plan,  which  was  submitted  to  several  Boards  of  Education  last 
fall,  was  offered  as  being  the  best  adapted  for  immediate  use,  and  is  therefore 
provided  for  the  instruction  of  the  teachers.  If,  however,  the  Normal  Schools 
and  Colleges  would  provide  systematically  for  this  instruction,  it  would  be  far 
better  os  they  arc  the  proper  fields  for  permanent  benefit,  as  each  graduate  would 
there  become  fully  prepared  to  instruct  iu  these  exercises  in  the  public  schools. 

The  views  of  the  lion.  Joseph  White,  of  Massachusetts,  respecting  military 
studies  in  colleges,  are  well  worth  noting.  He  says,  “ let  the  drill  be  regular  aud 
compulsory,  taking  the  place  of  the  very  irregular  and  insufficient  physical 
exercises  now  taken,  and  our  colleges  would  be  vastly  improved  in  their  educa- 
tional power,  and  the  commonwealth  would  in  a short  time  have  a numerous 
body  of  educated  men  well  skilled  in  the  military  science  and  art,  who  will 
become  teachers  in  our  lower  grades  of  schools  and  in  our  military  com- 
panies and  associations,  and  be  competent  when  the  alarm  is  sounded,  to  lead 
our  citizen  soldiers  to  the  field.”  New  Jersey  has  just  offered  a noble  example 
by  making  an  appropriation  for  military  instruction  in  her  State  Normal  School. 

But  we  must  look  at  the  practical  working  of  physical  and  military  training 
in  small  district  schools.  Of  necessity  they  are  far  behind,  in  intellectual  cul- 
ture, those  in  the  cities,  and  owing  to  the  small  and  uncertain  attendance,  phys- 
ical and  military  drill  would  also  have  to  be  simplified.  The  duties  of  a country 
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life  &re  such  as  not  to  render  these  exercises  so  necessary  on  the  score  of  health, 
nor  are  the  pupils  wearied  by  such  constant  application  to  study.  But  how 
beneficial  it  would  be  In  smoothing  the  rough,  clownish  manners  of  the  country 
pupil  by  teaching  him  the  petition  of  a soldier,  and  correct  walking.  In  respect 
to  this,  it  should  be  the  duty  of  the  trustees  to  see  that  the  drill  was  taught  as 
far  as  practicable  to  the  boys  (calisthenics  to  the  girls)  by  the  teacher  himself, 
who,  if  he  were  not  already  instructed  from  a Normal  School,  would  find  but 
little  difficulty  in  mastering  the  details  of  tactics  sufficiently  for  his  purposes. 
With  as  small  a number  as  twelve  boys,  company  and  skirmish  drills  could  be 
taught ; the  latter  is  admirably  suited  for  country  schools,  and  would  be  a de- 
light to  the  boys.  If  near  the  water  they  should  be  taught  to  swim. 

It  is  thus  we  would  teach  our  public  school  boys  when  they  reach  a certain 
age,  to  act  together  as  citizen  soldiers  and  be  prepared  when  called  upon,  to  do 
yeomen  service  in  the  country ; to  make  it  their  pride  as  well  as  their  duty,  to 
defend  the  Country  and  State  which  so  liberally  educates  them,  let  us  culti- 
vate in  them  a lofty  and  noble  patriotism,  which  shall  have  its  effect  upon  future 
generations,  for  it  is  upon  these  qualities,  their  intelligence  and  enterprise,  aided 
by  physical  strength  and  health , that  the  Future  of  our  country  depends. 

Although  a course  of  military  training  in  the  public  schools  would  soon  fur* 
nish  our  State  with  an  intelligent  class  of  soldiors  and  line  officers,  yet  the  art 
of  war  in  many  of  its  branches,  such  as  artillery,  engineering,  Ac.,  requires  a 
scientific  education,  which  can  not  be  given  in  a private  institution.  Our  col- 
leges undoubtedly  could,  to  a certain  degree,  supply  this  want.  New  York  city 
possesses  in  its  Free  Academy  a college  which  needs  but  the  addition  of  two  or 
three  professorships  to  carry  out  in  part  this  requirement,  yet  a State  Military 
and  Scientific  College  seems  a necessity  to  which  early  attention  should  be  given, 
but  to  prevent  its  becoming  a tax  upon  the  State,  it  should  be  managed  some- 
what upon  the  plan  of  the  Polytechnic  of  France,  namely,  that  pupils  at  large 
may  be  admitted  upon  passing  an  examination  and  paying  the  annual  fee. 

Offer  inducements  in  the  way  of  superior  education  and  careful  training,  and 
sufficient  income  would  be  received  from  the  paying  scholars  to  cover  the 
expense  to  the  State.  Thus,  from  this  college,  might  annually  graduate  men 
educated  for  the  most  scientific  and  skillful  pursuits  of  life,  and  who,  in  time  oi 
war,  would  richly  repay  the  State  for  the  care  devoted  to  their  culture. 

As  an  incentive  to  the  public-school  boys,  several  of  the  most  deserving 
should  annually  be  sent  to  this  college  by  the  State,  and  to  the  National  Military 
and  Naval  Academies. 

There  is  yet  another  important  matter  to  be  considered  in  physical  exercises 
for  public  education,  more  particularly  in  sea  ports,  viz.,  Naval  Training. 

A late  report  of  the  Shipmaster's  Association  has  shown  us  that  the  reputa- 
tion of  our  American  vessels  is  deteriorating  so  rapidly,  that  unless  something 
is  done,  quickly  and  effectually,  to  provide  a remedy,  foreign  vessels  will  super- 
sede ours  in  freighting.  The  necessities  of  our  navy  are  too  well  known  to 
need  notice  here,  and  surely  these  evils  which  assail  the  country  at  this  trying 
moment  of  peril,  should  arrest  attention. 

In  largo  seaboard  cities  the  naval  training  school,  which  has  worked  so 
advantageously  in  England  and  Belgium,  could  be  established  very  economi- 
cally by  the  fitting  up  of  some  hail,  at  a slight  expense,  with  spars,  sails,  Ac. 
Here  of  on  evening , lectures  and  classes  for  instruction  in  navigation  and  sea- 
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Clanship  could  be  formed.  This  would  be  the  means  of  improving  our  sailors 
and  of  forming  useful  citizens  from  those  who  now  idle  away  their  time  around 
the  streets  and  docks.  The  expense  would  be  but  light,  and  the  advantages 
obvious  to  our  merchant  marine  and  navy.  This  would  soon  improve  our  claw* 
of  sailors  and  officers,  reduce  the  rate  of  insurance  upon  American  vessels, 
and  relieve  us  from  the  stain  which  is  being  cost  upon  us  os  a commercial  and 
naval  power. 

The  evening  schools  of  New  York  city  cost  $73,000  per  annum ; a small  per 
centage  of  this  sum  would  place  in  successful  operation  an  evening  nautical 
school,  which  would  enable,  in  less  than  three  months,  American  sailor  boys  to 
acquire  sufficient  knowledge  of  navigation  to  aspire  to  the  quarter  deck.  Tho 
handling  of  heavy  guns  and  the  principles  of  naval  gunnery  could  also  be 
taught.  If  a war  with  Great  Britain  breaks  out,  are  we  to  be  found  slum- 
bering in  this  respect,  and  must  wc  wait  for  the  first  gun  before  taking  active 
measures ! 

We  are  a peace-loving  and  domestic  people,  and  wc  have  indulged  in  the 
delusive  fancy  that  peace  was  to  shine  over  us  forever,  until  rudely  awakened 
from  our  dreams  by  a formidable  attack  at  tho  very  foundation  of  our  nation- 
ality. Every  family  circle  is  represented  in  that  mighty  army  which  is  battling 
for  the  Union,  and  we  kuow  that  much  of  tho  suffering  caused  to  our  brothers 
by  this  new  and  unexpected  calling,  is  due  to  the  defects  of  their  physical 
education,  and  to  the  want  of  a sufficient  number  of  well  trained  officers. 
But  the  war  is  upon  us  and  we  must  meet  it  as  may  best  become  a free  nation 
and  be  better  prepared  for  the  future. 

It  is  the  proud  boast  of  England  that  in  time  of  war  she  is  u Ready,  aye 
Ready,”  but  a much  prouder  and  nobler  cry  for  us  would  be,  the  prompt 
“ Here  ” at  the  roll-call  of  our  militia  when  summoned,  like  the  minute  men  of 
the  Revolution,  to  the  defense  of  the  country.  We  want  no  large  standing 
• army.  In  times  of  peace  let  our  merchants,  artisans,  farmers,  and  mechanics, 
enrich  and  develop  the  resources  of  the  country.  It  needs  their  industry  and 
will  amply  repay  their  toil.  But  let  them  be  trained  and  educated  from  school- 
days to  their  military  duties,  and  at  the  first  note  of  war  let  that  response  of 
“ Here  ” conic  cheerfully  from  our  rich  prairie  lands,  from  our  counting-houses, 
from  our  machine  shops,  from  the  decks  of  far  off  vessels  and  from  our  public 
schools,— one  mighty  cry  of  power  and  self-reliance  from  a noble  militia, 
possessing  a thorough  knoteledge  of  tie  Julies  ; intelligent  and  earnest  in  the 
right;  patriotic  and  strong  in  its  devotion  to  freedom. 

A few  words  to  those  who  fear  the  tendency  of  these  exercises  to  instil  a 
warlike  and  blood-thirsty  gpirit,  and  we  will  close.  To  them  we  say,  wc  would 
emulate  the  ancients  only  so  far  os  we  can  obtain  from  them  some  of  their 
earlier  and  nobler  traits  of  patriotism,  courage,  strength,  endurance,  and  health. 
Let  us  picturo  what  effect  this  training  would  have  upon  individual  character. 

Let  us  tako  the  example  of  a young  lad,  entering  the  public  school  in  the 
primary  department,  with  perhaps  a sickly,  indolent  disposition,  and  somewhat 
careless  and  slovenly  in  his  appearance. 

We  know  very  well  from  the  present  system  of  studies,  that  his  mind  will  be 
well  oared  for,  and  therefore  pass  to  the  effect  of  the  physical  training  upon  him. 

Tho  first  lesson  then  is  to  stand  in  an  erect  and  commanding  attitude,  w th 
his  chest  well  expanded,  then  his  careless,  slouching  steps,  with  hanging  head, 
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are  soon  changed  to  the  brisk,  smart  walk  of  a young  gentleman.  Calisthenics 
and  exercises  proportionate  to  his  strength,  and  tending  to  develop  his  limbs 
very  soon  improve  his  health  and  impart  a youthful  vigor  and  energetic  purpose 
to  his  motions,  which  are  so  much  to  be  admired  in  young  lads  and  give  such 
rich  promise  of  the  future  manhood.  Uc  soon  learns  exact  and  unhesitating 
obedience,  and  is  taught  by  precept  and  example,  that  no  small  advantage  in 
appearance  is  to  be  derived  from  a clean  face  and  well  brushed  clothes.  Is  it  to 
be  denied  that  he  thus  learns  habits  of  order,  activity  and  cleanliness,  which 
will  be  invaluable  to  him  in  after  years  ? 

But  his  greatest  ambition,  the  goal  of  all  his  hopes, — the  reward  for  which  ho 
studies  diligently,  is  active  and  neat  in  his  deportment,  docile  and  obedient  to 
his  teachers, — is  to  be  promoted  to  the  grammar  department  or  higher  classes, 
where  the  boys  have  military  exercises.  He  looks  with  longing  eyes  at  their 
neat,  orderly  ranks,  as  they  form  for  drill  or  parade ; their  brightly  polished 
shoes,  neatly  brushed  clothes  and  well  kept  arms.  All  this  is  something  to  look 
forward  to,  and  when  he  has  accomplished  it,  has  he  not  to  strive  by  activity  to 
win  his  grade  and  by  self-control  and  obedience  prove  himself  deserving  to  com- 
mand others?  Manhood,  when  it  arrives,  finds  him  bright,  active,  self-reliant 
and  ready  to  become  a public  spirited  member  of  society-. 

Let  the  necessity  of  militnry  exercises  be  placed  before  the  boy  in  a patriotic 
light  and  it  will  induce  him  not  only  to  take  greater  care  in  the  execution,  but 
likewise  implant  a still  greater  love  of  country  from  the  very  knowledge  that 
some  day  he  may  be  of  use  to  her, — of  use  to  her  in  the  pulpit,  in  the  legisla- 
tive forum,  in  the  busy  pursuits  of  industry  and  the  various  walks  of  life.  And 
if  the  necessity  again  calls  for  action,  or  if  the  present  war  is  of  long  duration 
and  tests  the  strength  and  perseverance  of  our  national  character,  let  us  not 
shrink  from  the  ordeal,  but  with  a firm  reliance  upon  an  Almighty  God  and  a 
righteous  cause,  let  us  go  forth  in  this  good  fight,  wc  of  this  generation  and  , 
our  children,  and  faithfully  discharge  the  duties  of  Christian  soldiers  in  defense 
of  truth,  justice,  and  our  country. 
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NAVY  AND  NAVAL  AFFAIRS. 

By  the  Constitution  of  1789,  Congress  is  empowered  “to  regu- 
late commerce,  to  provide  and  maintain  a navy,  and  make  rules  for 
the  government  and  regulation  of  the  land  and  naval  forces.”  The 
initiatory  steps  for  establishing  and  regulating  a navy  were  taken  by 
the  Continental  Congress  in  November  and  December,  1775.  The 
management  of  naval  affairs  was  first  assigned  to  a Marine  Commit- 
tee of  Congress,  appointed  Dec.  11,  1775,  which  in  1779  (June  9), 
was  converted  into  Commissioners,  and  before  the  close  of  that  year, 
into  a Board  of  Admiralty,  which  consisted  of  five  members,  two 
of  whom  were  members  of  Congress,  with  a secretary,  who  was 
appointed  by  Congress.  In  1781  (Feb.  7),  a Secretary  of  Marine 
was  created  to  execute  all  the  duties  and  powers  of  the  Board  of 
Admiralty.  In  the  condition  of  the  public  treasury,  and  “in  the 
dilatory  and  parsimonious  action  of  the  several  States  in  forwarding 
funds  for  the  construction  of  ships,  docks,  and  naval  arsenals,  and 
for  the  support  of  the  naval  service,”  Congress  voted  in  August, 
1783,  “ that  it  was  not  advisable  to  purchase  ships  for  the  present.” 

The  necessities  of  a disordered  commerce,  and  of  a sufficient 
naval  force  to  protect  the  navigation  of  the  country,  and  repel 
the  first  approach  of  a hostile  army  from  abroad,  were  among  the 
motives  for  establishing  a more  efficient  federal  government.  But 
until  the  danger  of  war  with  England  became  imminent,  a large 
party  in  the  country,  in  and  out  of  Congress,  opposed  the  necessary 
appropriations  for  putting  the  Navy  of  the  United  States  on  a 
respectable  footing. 

In  constituting  the  executive  departments  of  the  national  govern- 
ment under  the  Constitution,  the  administration  of  the  navy  and 
naval  affairs  were  committed  to  the  War  Department,  where  it  re- 
mained till  1798,  when  (April  30)  an  Act  was  passed  “to  establish 
an  executive  department  to  be  denominated  the  Department  of  the 
Navy." 

The  Act  of  March  27,  1794,  by  which  the  construction  and  man- 
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ning  of  four  ships  of  44  guns  each,  and  two  of  36  were  ordered, 
was  called  for  by  the  depredations  on  our  commerce,  and  particularly 
in  the  Mediterranean  Sea.  In  this  Act  the  appointment  of  eight 
midshipmen,  to  rank  with  the  warrant  and  petty  officers,  was  au- 
thorized, and  the  Navy  Register  bears  the  names  of  only  eight  officers 
holding  that  rank  prior  to  1800.  In  1801  the  naval  force  of  the 
United  States  consisted  of  13  ships,  viz. : 4 of  44  guns  each  (United 
Slates,  President,  Constitution,  and  Philadelphia );  4 of  36  guns 
each  ( Chesapeake,  Constellation,  Congress,  and  New  York) ; 5 of 
32  guns  each  ( Benton , Essex,  Adams,  and  John  Adams);  and  by 
an  Act  of  that  year  all  others  were  ordered  to  be  sold,  and  the 
completion  of  any  more  in  the  yards,  was  suspended.  But  the  insults 
to  our  flag  and  destruction  of  our  commerce  by  the  Barbary  pow- 
ers, and  the  privateers  of  England  and  France,  aroused  such  a feel- 
ing in  the  country  that  Congress  ordered  a squadron  to  be  fitted 
out  for  the  Mediterranean  in  1803,  which  proved  to  be  the  school  in 
which  the  seamanship  of  the  Navy  was  trained,  and  the  gallantry  of 
its  officers  signally  displayed.  In  the  legislation  of  this  period 
originated  the  “ gun-boat  ” policy  as  an  auxiliary  mc&us  of  harbor 
defense.  In  1805  the  first  vessel  of  this  class  was  added  to  the 
Mediterranean  squadron,  and  in  1806  the  President  announced  that 
50  more  could  be  relied  on  for  the  naval  service.  Gun-boats,  prop- 
erly constructed  and  armed,  are  now  part  of  the  system  of  harbor 
defense  in  all  countries. 

By  an  Act  of  Congress  approved  April  21,  1806,  the  whole  num- 
ber of  able  seamen,  ordinary  seamen  and  boys,  for  the  United  States 
Navy  was  not  to  exceed  925.  March  3,  1807,  the  President  was 
authorized  to  employ  500  additional,  increasing  the  authorized 
number  to  1,425.  January  31,  1809,  the  President  was  authorized 
to  employ  3,600  able  seamen,  ordinary  seamen  and  boys,  in  addition 
to  the  number  of  petty  officers,  seamen,  etc.,  previously  authorized, 
which  increased  the  number  of  enlisted  men  allowed  to  5,125. 

In  1810  an  appropriation  was  made  to  test  the  value  of  torpedo 
or  submarine  explosives,  as  engines  of  war,  and  in  1842  to  test  the 
submarine  battery  ignited  by  a submerged  electric  wire,  devised  by 
Samuel  Colt.  The  introduction  of  these  “ engines  of  war  ” into  the 
defense  of  Southern  harbors^  in  1861-65,  demonstrated  their  effi- 
ciency and  inaugurated  a new  system  of  not  only  harbor  defense, 
but  of  attack. 

March  30,  1812,  the  President  was  further  authorized  to  increase 
the  seamen,  etc.,  and  as  far  as  necessary  to  equip  the  frigates  Chesa- 
peake, Constellation,  and  Adams,  any  law  to  the  contrary  notwith- 
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standing.  In  this  Act  provision  was  made  for  the  appointment  of  a 
schoolmaster  to  each  ship  having  a complement  of  12  midshipmen. 

March  3,  1813,  he  was  authorized  to  have  built  six  sloops-of-war, 
and  to  have  them  manned  und  equipped,  and  to  employ  the  number 
of  seamen  which  were  necessary  for  such  vessels  as  were  authorized 
by  law  to  be  put  in  commission. 

In  1816,  in  the  appropriation  annually  of  81,000,000  for  eight 
years  to  the  gradual  increase  of  the  Navy  by  nine  74  gun-ships, 
and  twelve  44  gun-frigates,  provision  was  mode  to  procure  the  steam- 
engines  and  build  and  equip  three  steam-batteries  for  the  defense  of 
ports  and  harbors — the  introduction  of  a new  element  into  the 
naval  service.  In  1830  the  Secretary  was  authorized  to  construct 
three  steam-vessels  of  war,  “according  to  the  best  advices  that 
could  be  obtained." 

In  1 837,  after  strcnuqus  efforts  to  enlist  Congress  in  some  system- 
atic plan  for  supplying  the  navy  with  well  instructed  and  thorough}’ 
disciplined  seamen,  the  Secretary  was  authorized  to  culist  under  cer- 
tain conditions,  boys  between  the  ages  of  13  aud  18,  who  should 
receive  special  opportunities  for  school  and  professional  training. 

In  1844,  8100,000  was  appropriated  to  build  at  Pittsburg  an  iron 
steamer  (the  Alleghany ) ; and  the  appearance  and  exploits  of  the 
Merrimac  and  the  Monitor , in  the  waters  of  the  Chesapeake,  in 
1863,  introduced  a new  system  of  naval  construction  and  armament, 
not  only  into  our  navy,  but  in  less  than  ten  years  revolutionized 
the  ship-yards  and  ordnance  foundries  of  the  world. 

By  Act  of  March  3,  1845,  it  was  provided  “that  the  whole  num- 
ber of  petty  officers,  seamen,  ordinary  seamen,  laudsinen  and  boys, 
in  the  naval  service,  shall  not  exceed  7,500  at  any  one  time  during 
the  fiscal  year,”  for  which  appropriation  was  then  made. 

By  Act  of  March  3, 1857,  the  Secretary  of  the  Navy  was  author- 
ized to  enlist  8,500  men  for  the  Navy,  instead  of  7,500.  During 
the  late  civil  wur  the  limitation  of  enlisted  men  was  suspended; 
and  in  his  annual  report,  December,  1862,  the  Secretary  states  the 
number  of  persons  employed  on  board  our  naval  vessels,  iucluding 
receiving  ships  and  recruits,  as  about  28,000 ; and  in  his  report  of 
December,  .1865,  he  says  the  number  was  increased  to  51,500  at 
the  close  of  the  war,  which  in  1867  had  been  reduced  to  11,900. 

In  1864  the  Secretary  of  the  Navy  revived  the  system  of  naval 
apprenticeship,  which  was  inaugurated  under  the  Act  of  March  2, 
1837,  but  suspended  because  the  favorable  results  anticipated  from 
a fair  trial  were  not  realized  at  once,  under  various  disadvantages 
of  a new  enterprise,  and  because  Congress,  in  1845,  by  limiting 
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the  whole  number  of  persons  employed  in  the  naval  service,  com- 
pelled the  Department  to  discharge  boys  instead  of  men. 

By  Act  of  June  1”,  1868,  the  number  of  persous  enlisted  into 
the  Navy,  including  apprentices  and  boys,  was  limited  to  8,500 — a 
limitation  actually  below  the  maximum  which  existed  prior  to  the 
war,  and  compelled  the  department  to  reduce  the  number  of  naval 
apprentices,  and  finally  to  again  abandon  that  system. 

The  number  of  line  officers  is  now  (1871)  limited  by  law  to  ono 
admiral,  one  vice-admiral,  10  rear  admirals,  25  commodores,  50 
captains,  90  commauders;  total  flag  and  commanding  officers,  177. 
To  these  are  added  80  lieutenant  commanders,  280  lieutenants,  200 
masters  and  ensigns — making  the  total  line  officers  of  all  grades, 
excepting  midshipmen  (309  including  those  at  Annapolis),  737. 

The  medical  staff  consists  of  180,  viz.:  15  medical  directors 
(captains);  15  inspectors  (commanders);  50  surgeons  (lieut, -com- 
manders), and  100  passed  assistant  and  assistant  surgeons. 

The  engineers’  department  (total  250)  includes  10  chief  engineers 
(captains);  15  do.  (commanders) ; 4 5 do.  (licut.-commandcrs) ; 100 
assistants  (masters  and  ensigns).  There  arc  126  paymasters,  13 
ranking  as  captains;  13  as  commanders;  50  as  lieut-commanders. 
The  number  of  chaplains  is  limited  to  24,  and  of  professors  to  12. 

Although,  strangely  enough,  not  under  the  administration  of  the 
Navy  Department,  the  inauguration  of  the  Coast  Survey  in  1807, 
and  its  thorough  prosecution  since  1844,  when  the  employment  of 
officers  of  the  army  and  navy  in  the  work  was  authorized ; the 
recognition  of  the  Naval  Observatory  at  Washington  city,  and  au- 
thorizing the  making  astronomical  and  meteorological  observations, 
in  the  Act  of  August  3,  1848;  the  assignment  of  a competent  offi- 
cer of  the  navy  to  the  preparation  of  the  Nautical  Almanac ; the 
institution  of  the  bureau  of  Hydrography  and  Ordnance,  in  1842; 
the  employment  of  three  suitable  vessels  of  the  navy  to  test  and 
perfect  the  plans  of  Lieutenant  Maury  in  his  investigations  of  the 
winds  and  the  currents  of  the  ocean,  by  Act  of  March  3,  1849;  the 
concentration  of  the  teaching  staff  of  the  corps  of  midshipmen 
preparatory  for  their  examination  at  the  Naval  Asylum  at  Philadel- 
phia, and  their  removal  to  separate  accommodations  at  the  old  mili- 
tary station  of  Fort  Severn,  in  Annapolis,  by  order  of  Secretary 
Bancroft  in  1845,  and  the  formal  recognition  of  the  institution  as 
the  Naval  School,  in  the  appropriations  for  the  navy  in  1847 — these 
and  other  acts  of  Congress,  and  the  action  of  the  Department  under 
them,  are  important  data  in  the  history  of  the  Navy  and  Naval 
Education — especially  of  their  scientific  character. 
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GROWTH  IN  SHIPS,  OFFICERS  AND  MEN. 

The  following  Tables,  prepared  by  Capt.  George  H.  Preble,  U.  S.  N.t  which 
are  copied  from  the  Array  and  Navy  Journal  for  Nov.  and  Dec.,  1871,  exhibit  in  a 
condensed  view  the  expansion  of  the  military  and  merchant  marine  of  the  United 
States,  from  1816tol871  inclusive,  as  well  as  its  condition  in  each  year  from  1816. 
Table  I. — Naval  Vessels,  Tonnage , Officers,  Seamen,  and  Cost.  Tonnage. 
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• Change  of  the  fornl  veer. 

t From  this  number  ilioukl  be  deducted  130  mates  not  permanent  officers  of  the  Navy. 
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Table  II.  Lint  Officers — 1816  to  1871. 
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• One  senior  flag  officer. 

t Including  98  mate*.  temporary  officer*  not  eligible  for  promotion  and  not  properly  belonging 
to  the  Regular  Navy,  and  should  be  classed  a*  Volunteer*. 

t Including  130  mate*,  temporary  officer*  not  eligible  for  promotion  and  not  properly  belonging 
to  the  Regular  Navy,  and  should  be  classed  as  Volunleera. 
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Table  III.  Warrant  or  Forward  Officers,  ami  Marine  Corps , 1816  to  1871. 
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• One  brigadier-general  since  1868.  The  senior  officer  has  olway*  been  styled -the  lieutenant' 
Colonel-commandant,  colonel-commandant,  nr  hrigadier-geneml  commandant.  Since  18G8,  in 
the  number  of  major*  and  captain*  is  included  those  ol  the  staff  ranking  with  the  line.  At  pres- 
et-* there  ire  three  staff  officers  holding  the  rank  of  major,  and  two  that  of  captain. 
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Table  V.  Sailing  Vessels  of  United  States  Navy — 1817  to  1830. 
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Table  VI.  Sailing  and  Steam  Vessel 9 — 1840  to  1861. 
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Table  VII.  Sailing  and  Steam  Vessels — 1862  to  1871. 
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The  following  Table,  prepared  from  the  official  Navy  Register  for 
January  of  each  year,  by  Capt.  G-.  H.  Preble,  U.  S.  Navy,  exhibits 
the  number  of  midshipmen  graduates,  and  midshipmen  attached  to 
the  Naval  Academy,  with  their  classification  and  the  number  of 
resignations,  deaths,  and  dismissals,  from  1851  to  1871,  inclusive. 


Table  VIII.  Midshipmen  in  Naval  Academy. 
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I.  HISTORICAL  NOTICE. 

Iiie  history  of  the  United  States  Naval  Academy,  ns  an  institu- 
tion, opens  October,  1845,  but  its  germ  and  growth  in  suggestions, 
for  the  practical  instruction  of  midshipmen,  dates  back  to  the  be- 
ginning of  the  century.  A school  of  the  Navy  constituted  one  of 
the  departments,  or  group  of  schools,  in  the  plan  of  a Military 
Academy  drawn  up  by  Alexander  Hamilton,  as  Inspector  General 
of  the  Army,  and  submitted  to  Congress,  January,  1800,  in  the  Re- 
port of  the  Secretary  of  War  (James  McHenry),  whose  department 
was  at  that  time  charged  with  the  management  of  naval  affairs. 

In  1808,  General  Williams,  in  a report  on  the  enlargement  of  the 
Military  Academy  at  West  Point,  of  which  he  was  Superintendent, 
recommended  “ that  nautical  astronomy,  geography,  and  navigation 
should  bo  taught  by  the  professor  of  mathematics,”  and  that  the 
plan  of  the  institution  should  “ take  in  the  minor  offices  of  the 
navy ; but  also  any  youths  from  any  of  the  States  who  might  wish 
for  such  an  education,  whether  designated  for  the  army  or  navy,  or 
neither,  and  to  let  these  be  assessed  to  the  value  of  their  education.” 
This  plan  was  doubtless  suggested  by  the  Polytechnic  School  of 
France,  and  if  adopted  at  the  time,  would  have  not  only  have  given 
to  the  army  and  navy  a much  broader  and  firmer  basis  of  scientific 
attainments,  but  would  have  hastened  the  construction  of  roads, 
bridges,  canals,  and  railroads,  and  the  development  of  the  mineral 
and  other  industrial  resources  of  the  country,  by  turning  out  every 
year  a number  of  young  men,  qualified  in  scientific  culture,  to  enter 
on  the  duties  of  civil,  mining  and  mechanical  engineers,  and  be- 
come superintendents  of  manufacturing  and  other  corporate  enter- 
prises. In  the  absence  of  any  special  school  of  preparation  for  such 
civil  services,  officers  of  the  army  were  induced  to  resign  their  com- 
missions to  superintend  the  construction  of  canals  and  railroads 
under  state  and  corporate  auspices. 

In  the  measures  which  grew  out  of  the  war  of  1812,  was  the  act 
of  January,  1813,  “to  increase  the  Navy  of  the  United  States,”  in 
which  authority  was  given  to  the  Secretary  of  the  Department  to 
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employ  a schoolmaster  for  each  vessel  to  which  12  midshipmen 
were  assigned.  By  these,  so  far  as  appears  in  any  published  docu- 
ment, was  given  the  first  formal  employment  of  this  class  of  officers. 

In  1814  the  Secretary  (William  Jones)  suggested  “the  establish- 
ment of  a Naval  Academy  with  suitable  professors,  for  the  instruc- 
tion of  the  officers  of  the  Navy  in  tlioso  branches  of  Mathematics 
and  experimental  philosophy,  and  in  the  service  and  practice  of 
gunnery,  theory  of  naval  architecture,  and  art  of  mechanical  drawing, 
which  are  necessary  to  the  accomplishment  of  the  naval  officer.” 
This  suggestion  was  renewed  by  his  successor,  Smith  Thompson, 
of  New  York,  and  a distinct  proposition  to  locate  it  on  Governor's 
Island,  in  the  harbor  of  New  York,  by  Secretary  S.  L.  Southard,  in 
1824.  In  a special  communication  to  the  Senate  in  1825,  he  says: 

The  younger  officers  enter  at  so  early  an  age,  that  they  can  not  be  accom- 
plished. or  even  moderately  accurate  scholars.  They  are  constantly  employed 
on  ship-board,  or  in  our  navy-yards,  where  much  achievement  in  learning  can 
not  bo  expected.  And  yet  tile  American  naval  officer  is,  in  fact,  the  represen- 
tative of  his  country  in  every  port  to  which  he  goes,  and  by  him  is  that  coun- 
try in  greater  or  less  degree  estimated.  “The  science  and  information  requi- 
site for  a navy  officer,"  ho  repeats  in  his  Report  for  1827,  “ i»  in  no  respect  infe- 
rior to  that  required  by  tho  army  officers  and  engineers,  and  the  interest  as  well 
ns  the  honor  of  tho  country  are  not  less  concerned  in  the  correct  performance 
of  their  duties." 

President  Adams  (J.  Q.)  in  his  Annual  Message,  Dec.  5,  1825, 
remarks  that  “ the  want  of  a Naval  School  of  instruction  correspond- 
ing with  the  Military  Academy  at  West  Point,  for  the  promotion 
of  scientific  and  accomplished  officers,  is  felt  with  daily  increasing 
aggravation."  In  his  message,  Dec.  4,  1827,  he  returns  to  the  sub- 
ject “ as  still  soliciting  the  sanction  of  the  legislature,”  adding — 

Practical  seamanship,  and  the  art  of  navigation,  may  be  acquired  upon  tho 
cruises  of  the  squadrons,  which,  from  time  to  time,  are  .dispatched  to  dhlant 
seas;  but  a competent  knowledge,  even  of  the  art  of  ship-building,  the  higher 
mathematics  and  astronomy ; the  literature  which  can  place  our  officers  on  a 
level  of  polished  education  with  the  officers  of  other  maritime  nations;  the 
knowledge  of  the  laws,  municipal  and  national,  which  in  their  intercourse  with 
foreign  slates  and  their  governments,  are  continually  called  into  operation  ; and 
above  all.  that  acquaintance  with  the  principles  of  honor  and  justice,  with  the 
higher  obligations  of  morals,  and  of  general  laws,  human  and  divine,  which 
constitute  tho  great  distinction  between  the  warrior  patriot  and  the  licensed 
robber  and  pirate;  these  can  bo  systematically  taught  and  eminently  acquired 
only  in  a permanent  school,  stationed  upon  the  shore,  and  provided  with  the 
teachers,  the  instruments,  and  the  books,  adapted  to  the  communication  of 
these  principles  to  the  youthful  and  inquiring  mind. 

In  1841,  Secretary  Upshur  renewed  the  recommendation  of  his 
predecessors,  and  a bill  to  establish  a naval  school  at  or  near  Fortress 
Monroe,  passed  the  Senate,  but  was  not  acted  upon  in  the  House. 

The  nucleus  of  a school  was  formed  when  tho  midshipmen 
were  first  ordered  to  the  Naval  Asylums  at  Philadelphia  and  other 
places,  to  prepare  for  their  examination,  and  several  of  the  profes- 
sors of  Mathematics  repaired  there  to  give  instruction. 
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In  1845  the  Secretary  of  the  Navy  (George  Bancroft),  inaugura- 
ted and  completed  in  four  months  an  arrangement  by  which  a Naval 
School,  with  its  corps  of  professors,  was  instituted  in  a suitable 
location,  without  any  special  appropriation,  and  with  only  the  exist- 
ing authority  of  acts  of  Congress.  The  original  plan  is  best  set 
forth  in  Mr.  Bancroft’s  letter  to  Commodore  Franklin  Buchanan, 
whom  he  appointed  superintendent  of  the  institution. 

Navy  Department,  August  7 th,  1845. 

Sir: 

The  Secretary  of  War,  with  the  assent  of  the  President,  is  prepared  to 
transfer  Fort  Severn  to  the  Navy  Department,  for  the  purpose  of  establishing 
there  a school  for  midshipmen. 

In  carrying  this  design  into  effect,  it  is  my  desire  to  avoid  all  unnecessary 
expense — to  create  no  places  of  easy  service — no  commands  that  are  not  strictly 
necessary — to  incur  no  charge  that  may  demand  new  annua)  appropriations; 
but,  by  a more  wise  application  of  moneys  already  appropriated,  aud  officers 
already  authorized,  to  provide  for  the  better  education  of  the  young  officers  of 
the  navy.  It  is  my  design  not  to  create  new  officers,  but,  by  economy  of  ad- 
ministration, to  give  vigor  of  action  to  those  which  at  present  are  available; 
not  to  invoke  new  legislation,  but  to  execute  more  effectually  existing  law's. 
Placed  by  their  profession  in  connection  with  the  world,  visiting  in  their  career 
of  service  every  climate  and  every  leading  people,  the  officers  of  the  American 
navy,  if  they  gain  but  opportunity  for  scientific  instruction,  may  make  them- 
selves as  distinguished  for  culture  as  they  have  been  for  gallant  conduct. 

To  this  cud  it  is  proposed  to  collect  the  midshipmen  who  from  time  to  timo 
are  on  shore,  and  give  them  occupation  during  their  stay  on  land  in  the  study 
of  mathematics,  nautical  astronomy,  theory  of  morals,  international  law.  gun- 
nery, use  of  steam,  the  Spanish  and  the  French  languages,  and  other  branches 
essential,  in  the  present  day,  to  the  accomplishment  of  a naval  officer. 

The  effect  of  such  an  employment  of  the  midshipmen,  can  not  but  bo  favor- 
able to  them  and  to  the  service.  At  present  they  are  left,  w'hcn  waiting  orders 
on  shore,  m isters  of  their  own  motions,  without  steady  occupation,  young,  and 
exulting  in  the  relief  from  the  restraint  of  discipline  on  shiplx>ard. 

In  collecting  them  at  Annapolis  for  purposes  of  instruction,  you  will  begin 
with  the  principle  that  a warrant  in  the  navy,  far  from  beiug  an  excuse  for 
licentious  freedom,  is  to  be  held  a pledge  for  subordination,  industry  and  regu- 
larity,— for  sobriety,  and  assiduous  attention  to  duty.  Far  from  consenting 
thnt  the  tone  of  the  discipline  and  morality,  should  bo  less  than  at  the  universi- 
ties or  colleges  of  our  country,  the  President  expects  such  supervision  and 
management  as  shall  make  of  them  an  exemplary  body,  of  which  the  country 
may  be  proud. 

To  this  end  you  have  all  the  powers  for  discipline  conferred  by  the  laws  of 
the  United  States,  and  the  certainty  that  the  department  will  recommend  no 
one  for  promotion,  who  is  proved  unworthy  of  it  from  idleness  or  ill-conduct  or 
continuing  ignorance,  and  who  cah  not  bear  the  test  of  a rigid  examination. 

For  the  purpose  of  instruction,  the  department  can  select  from  among 
twenty-two  profeasors  and  three  teachers  of  languages.  This  force,  which  is 
now  almost  wasted  by  the  manner  in  which  it  is  applied,  may  bo  concentrated 
in  such  a manner  as  to  produce  the  most  satisfactory  results.  Besides,  the  list 
of  chaplains  is  so  great  that  they  can  not  all  be  employed  at  sea,  and  the  range 
of  selection  of  teachers  may  be  enlarged  by  taking  from  their  number  some 
who  would  prefer  giving  instruction  at  the  school  to  serving  afloat.  The  object 
of  the  department  being  to  make  the  simplest  and  most  effective  arrangement 
for  a school ; you  will  be  the  highest  officer  in  the  establishment,  and  will  bo 
intrusted  with  its  government.  It  is  my  wish,  if  it  be  possible,  to  send  no 
other  naval  officer  to  the  school,  except  such  as  may  bo  able  and  willing  to 
give  instruction.  Among  the  officers  junior  to  yourself,  there  are  many  whose 
acquisitions  and  tastes  may  load  them  to  desire  such  situation.  For  this  end 
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the  department  would  cheerfully  detach  three  or  four  of  the  lieutenants  and 
passed  midshipmen,  who,  while  they  would  give  instruction,  would  be  ready  to 
aid  you  in  affairs  of  discipline  and  government  Thus  tho  means  for  a good 
naval  school  are  abundant,  though  they  have  not  yet  been  collected  together 
and  applied. 

One  great  difficulty  remains  to  be  considered.  At  our  colleges  and  at  West 
Point,  young  men  are  trained  in  a series  of  consecutive  years;  tho  laws  of  tho 
United  States  do  not  sanction  a preliminary  school  for  the  navy ; they  only 
provide  for  the  instruction  of  officers  who  already  are  in  tho  navy.  The  pupils 
of  the  naval  school  being,  therefore,  officers  in  the  public  service,  will  bo  liable 
at  all  times  to  be  called  from  their  studies  and  sent  on  public  duty.  Midship* 
men,  too,  on  their  return  from  tho  sea,  at  whatever  season  of  the  year,  will  bo 
sent  to  the  school.  Under  these  circumstances,  you  w ill  be  obliged  to  arrange 
your  classes  in  such  a manner  as  will  leave  opportunity  for  those  who  arrive, 
to  be  attached  to  classes  suited  to  the  stage  of  their  progress  in  their  studies. 
It  will  be  difficult  to  arrange  a system  of  studies  which  will  meet  this  emerg- 
ency ; but  with  the  fixed  resolve  which  you  will  bring  to  the  work,  and  with 
perseverance,  you  will  succeed. 

Having  thus  expressed  to  you  some  general  views,  I leave  you,  with  such 
assistance  as  yon  may  require,  to  prepare  and  lay  before  this  department  for  its 
approbation  a plan  lor  the  organization  of  the  nnval  school  at  Fort  Severn, 
Annapolis. 

The  posts  to  which  you  and  those  associated  with  you  will  be  called  are 
intended  to  be  posts  of  labor;  but  they  will  also  be  posts  of  the  highest  use- 
fulness and  consideration.  To  yourself,  to  whose  diligence  and  care  tho  organ- 
ization of  the  school  is  intrusted,  will  belong,  in  a good  degree,  the  responsi- 
bility of  a wise  arrangement.  Do  not  be  discouraged  by  the  many  inconve- 
niences and  difficulties  which  you  will  certainly  encounter,  and  rely  implicitly 
on  this  department  as  disposed  to  second  and  sustain  you,  under  the  law,  in 
every  effort  to  improve  the  character  of  the  younger  branch  of  tho  service. 

I am,  respectfully,  your  obedient  servant, 

GEORGE  BANCROFT. 


Com’r  Fbanki.in  Bcchaxan, 

United  States  Navy,  Washington. 


Under  these  instructions  the  school  was  duly  organized  at  Fort 
Severn,  Annapolis,  and  formally  opened,  October  10,  1846,  with  36 
midshipmen,  appointed  in  1840,  and  who  were,  before  resorting  to 
Annapolis,  preparing  for  examination  at  the  Naval  Asylum  at  Phila- 
delphia; 13  of  the  date  of  1841,  who  were  to  remain  at  their 
studies  until  drafted  for  sea,  and  7 acting  midshipmen,  appointed  in 
1845.  The  first  staff  of  instruction  consisted,  besides  Commander 
Buchanan,  of  Lieutenant  James  II.  Ward,  in  gunnery  and  steam ; 
Surgeon  J.  L.  Lockwood,  in  chemistry  ; Chaplain  George  Jones,  in 
English  studies ; Prof.  Ilenry  H.  Lockwood,  in  natural  philosophy  ; 
and  Prof.  Girault,  in  French. 

In  1846,  Congress  appropriated  an  amount  not  exceeding  $28,000 
for  repairs,  improvements,  and  instruction  at  Fort  Severn,  Annapo- 
lis, Md. ; and  a like  amount  in  1847  for  the  same  objects,  “ including 
a purchase  of  land  not  exceeding  1*2  acres,  for  the  use  of  the  Naval 
School.”  In  the  same  year  (Dec.  1847),  Secretary  Mason  recom- 
mended a practice  ship. 

Down  to  1849,  the  regulations  provided  for  two  years’  study  at 
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the  School,  followed  by  three  years’  service  at  sea,  and  then  two 
years’  study  at  the  School.  This  alternation  of  study  and  practice — 
of  practice  at  sea  associated  with  opportunities  of  study,  aud  of 
study  at  school  with  many  advantages  of  testing  principles  by 
experiments  and  the  observations  of  professors  and  officers  of  expe- 
rience, possessed  advantages  which  still  commend  it  to  the  minds 
of  many  officers  over  that  of  longer  continuous  study  at  school 
before  practice  in  earnest  is  begun.  The  old  system  had  its  short- 
comings, but  it  turned  out  good  seamen  aud  gallant  officers,  and  its 
best  features  ought  to  be  again  engrafted  on  the  new. 

In  18-19,  a board  of  officers  was  directed  by  the  Secretary  of  the 
Navy  to  consider  the  organization  of  the  school  at  Annapolis,  aud 
report  to  the  department.  This  was  done,  aud  new  regulations 
were  matured,  and  ordered  to  go  into  effect  on  the  first  of  July, 
1850.  The  teachers’  staff  was  enlarged,  and  a practice  ship,  the 
Preble,  a sloop-of-war  of  the  third  class,  was  attached  for  the  pur- 
pose of  a summer  cruise,  and  the  institution  was  henceforth  styled 
in  Acts  of  Congress  and  Reports  of  the  Secretary,  the  Naval 
Academy.  The  course  of  instruction  was  arranged  for  four  years, 
with  an  interval  of  two  or  three  months  in  the  summer  devoted  to 
a practice  cruise  for  two  of  the  classes.  The  President  was  author- 
ized to  appoint  a Board  of  Visitors,  whose  functions  were  “ to 
witness  the  examinations  of  the  several  classes,  and  examine  into 
the  police,  discipline,  and  general  management  of  the  Academy.” 

The  new  system  began  in  October,  1 850,  under  Commander  C. 
K.  Stribling,  as  Superintendent,  who  was  relieved  in  1853  by  Com- 
mander L.  M.  Goldsborough,  who  was  in  turn  relieved  by  Captain 
George  S.  Blake,  in  1857,  who  continued  in  the  superintendence 
till  1867,  when  Admiral  Porter  was  assigned  to  the  position,  which 
he  held  till  1870,  when  Commodore  J.  L.  Worden  succeeded  him. 

The  first  or  lowest  class  in  the  four  years’  course,  entered  in 
October,  1851,  and  graduated  in  June,  1854,  having  had  two  sum- 
mer cruises  of  practice,  and  a long  period  of  continuous  study. 

The  necessities  of  the  War,  which  as  early  as  April,  1861,  had 
made  Annapolis  the  seat  of  military  operations,  caused  the  removal 
of  the  Academy — its  professors,  students,  library  and  apparatus — 
in  the  month  of  May,  to  Newport,  first  to  Fort  Adams,  and  after- 
wards to  the  Atlantic  House  in  the  town,  and  to  the  Constitution 
and  other  ships,  which  were  not  fit  for  active  service,  in  the  inner 
harbor.  All  the  members  of  the  three  highest  classes  were  ordered 
into  active  service,  and  with  the  fourth  class,  and  200  newly  ap- 
pointed, the  system  of  instruction  went  on  as  in  times  of  peace. 
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Course  of  Studies  in  1864. 

In  the  organization  of  the  Naval  School  at  Annapolis,  in  1845, 
the  ordering  of  the  course  of  studies  was  left  practically  with  Prof. 
William  Chanvenet,  a graduate  of  Yale  College,  who  had  been  com- 
missioned professor  of  mathematics  in  1641,  and  had  acted  as  such 
in  the  instruction  of  midshipmen  in  the  Naval  Asylnm  at  Philadel- 
phia The  following  is  substantially  the  arrangement  proposed  by 
him  for  the  classes  when  fully  organized — the  main  deviation  in  tbo 
course  as  followed  in  1864  was  in  the  assignment  of  text-books. 

riHST  CLASS — FOL'BTn  YEAB. 

Department  of  Practiced  Seimanship,  Naval  Gunnery  and  Naval  Tactics. — 
Seamanship,  Nuval  Tactic*.  Naval  Gunnery ; Simpson’s  Ordnance  and  Gun- 
nery. Simpson's  Translation  of  Page’s  Theory  of  Poiuling.  Dnlilgren's  Boat 
Howitzer. 

Department  of  Astronomy,  Navigation  and  Surveying. — Theory  of  Navigation. 
Practical  Astronomy.  Marine  Surveying. 

Department  of  Natural  and  Experimental  Philosophy. — Lardner  on  Heat. 
Wells’  Chemistry.  Main  k Brown  on  the  Steam-Engine. 

Department  of  Ethics  and  English  Studies. — Constitution  U.  S. ; Kent  on  In- 
ternational Law,  Vol.  I. 

Department  of  Spanish. — Ollendorff. 

BECOND  CLASS — THIRD  YEAR. 

Department  of  Practical  Seamanship,  Naval  Gunnery  and  Naval  Tactics. — 
Seamanship.  Simpson’s  Naval  Gunnery. 

Dapartment  of  Mathematics. — Smyth’s  Analytical  Geometry.  Smith's  Differ- 
ential and  Integral  Calculus. 

Department  of  Astronomy , Navigation  and  Surveying. — Davies’  Surveying. 
HerBchel’s  Astronomy.  Bowditch's  Navigation. 

Department  of  Natural  and  Experimental  Philosophy. — Lardner’s  Optics, 
Acoustics,  Electricity,  and  Magnetism.  Smith's  Mechanics. 

Department  of  Field  Artillery  and  Infantry  Tactics. — Hardee’s  Light  Infantry 
Drill.  Instruction  in  Field  Artillery. 

Department  of  Ethics  and  English  Studies. — Wayland’s  Moral  Science. 

Department  of  French. — Girnult’s  French  Student’s  Mauual.  Dumas’  Vie  de 
Napoleon.  Mnnesca's  Reader. 

THIRD  CLASS — SECOND  YEAR. 

Department  of  Practical  Seamanship,  Naval  Gunnery  and  Naval  Tactics . — 
Seamanship. 

Department  of  Mathematics. — Davies’  Legeudre’s  Geometry.  Chauvenet’s 
Trigonometry.  Davies’  Mensuration. 

Department  of  Ethics  and  English  Studies. — Eliot’s  History  U.  S.  Quacken- 
bos’  Rhetoric.  Composition. 

Department  of  French. — Girault’s  French  Student’s  Manual.  G frault's  Vie  do 
Washington. 

Department  of  Drawing  and  Draughting. — Line  Drawing. 

FOURTH  CLASS— FIRST  YEAR. 

Department  of  Mathematics. — Greenleaf’s  Arithmetic.  Davies’ Algebra.  Da- 
vies’ Legeudre’s  Geometry. 

Department  of  Ethics  and  English  Studies. — Bullions’  English  Grammar. 
Cornell’s  Geography.  Worcester's  and  Lord's  History.  Composition. 

Department  of  Drawing  and  Draughting. — Sketching. 
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CONDITION  IN  18G4. 

The  following  Report,  drawn  up  by  the  author  of  this  Treatise, 
after  a residence  of  several  weeks  in  the  institution,  as  one  of  the 
Board  of  Visitors,  exhibits  its  condition  in  1864,  and  contains 
suggestions  on  the  educational  improvement  of  the  military  and 
commercial  marine,  which  met  the  approbation  of  the  Board. 

Report  of  the  Board  of  Visitors  to  the  Secretary  of  the  Ravy. 


Sir : — The  Visitors,  appointed  “ to  witness  the  examination  of  the 
several  classes  and  to  examine  into  the  state  of  the  police,  discipline, 
and  general  management  of  the  Naval  Academy,”  for  1864,  report  as 
follows : — 

L TUEIR  OWN  PROCEEDINGS. 

The  regular  session  of  the  Board,  although  several  members  were 
in  attendance  earlier,  commenced  on  Monday,  the  20th  of  May,  and 
continued  from  day  to  day  until  Friday,  June  10th.  Their  investi- 
gations as  a Board,  embraced — 

First. — A thorough  inspection  of  the  .buildings,  ships,  and  mate- 
rial equipment  provided  by  the  Department  for  the  residence,  sub- 
sistence, health,  and  instruction  of  the  several  classes. 

Second. — An  attendance  of  the  whole  or  a portion  of  the  Visitors, 
for  a brief  period  at  least,  on  the  examination  conducted  by  the 
Academic  Board,  of  one  or  more  sections  of  each  class  in  each  study 
professedly  attended  to  during  the  year. 

Third. — An  exhibition  of  the  professional  knowledge  and  skill 
attained,  including  the  parade,  evolutions,  tactics,  and  drill  as  a 
military  corps — the  uses  of  the  rapier,  cutlass,  musket,  and  cannon, 
great  and  small — the  handling  of  ropes,  sails,  spars,  boats,  and  every- 
thing included  in  practical  seamanship  in  harbor,  afloat,  and  in  ac- 
tion. 

Fourth. — Inquiries  into  the  mode  of  conducting  the  entrance  ex- 
amination, and  the  results — the  classification  and  programme  of 
studies  for  each  class — scholarship  and  conduct  rolls — causes  of 
failure  to  graduate,  and  system  of  punishment — chapel  exercises, 
morality,  manners,  and  personal  habits  of  the  midshipmen — the  ac- 
counts and  vouchers  for  the  expenditure  of  government  appropria- 
tions, including  payments  made  foY  the  use  of  the  cadets — in  fine, 
into  the  police,  discipline,  and  general  management  of  the  institu- 
tion. 

A committee  of  the  Board  was  authorized  and  requested  to  at- 
tend the  entrance  examination  of  the  new  class,  as  well  as  the  final 
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examination  of  the  graduating  class,  in  order  that  the  report  re- 
quired of  the  Visitors  might  cover  the  operations  of  the  Academy 
for  the  year  1864. 

Every  facility  for  prosecuting  their  investigations  was  extended 
the  Visitors  by  the  Superintendent,  Officers,  Professors,  and 
Students. 

n.  condition  or  tile  naval  academy  in  1864. 

In  presenting  some  details  of  the  condition  of  the  Naval  Acad- 
emy as  they  found  it,  and  in  offering  suggestions  for  its  improve- 
ment, which  the  submitting  of  a report  implies,  the  Visitors  are  not 
unmindful  that  the  institution  is  not  at  present  furnished  with  per- 
manent buildings  and  equipments  in  all  respects  adapted  to  its  pur- 
pose ; — that  even  such  ns  are  furnished  were  selected  with  reference 
to  a smaller  than  the  present  number  of  pupils ; — that  its  staff  of  in- 
structors and  conrsc  of  instruction  have  been  disturbed  by  the  press- 
ing exigencies  of  a great  war,  calling  off  into  actual  sendee  some  of 
its  most  experienced  teachers ; — that  the  education  which  it  aims  to 
give  is  not  general  but  special,  not  covering  the  whole  ground  of  a 
generous  culture,  but  particularly  adapted  to  make  accomplished  sea- 
men and  midshipmen ; — and,  moreover,  that  in  an  educational  field  so 
wide  and  subjects  of  inquiry  so  numerous  as  attach  themselves  to  the 
details  of  such  a school,  a brief  visit,  made  while  the  institution  is 
not  follow dug  its  usual  daily  routine,  is  not  in  all  respects  the  most  fa- 
vorable to  the  formation  of  just  and  reliable  opinions.  They  at  the 
same  time  believe  that  the  government  and  people  expect  that  the 
liberal  appropriations  in  its  favor  will  be  expended  with  a judicious 
economy,  and  that  the  knowledge  imparted  will  be  accurate,  thor- 
ough, and  professional,  and  that  its  graduates  will  be  really  fitted 
for  that  rank  of  the  service  for  which  they  are  professedly  trained. 
They  recognize  the  fact  that  the  school  is  yet  in  the  youth  of  its 
development,  and  also  that  its  purpose  is  not  only  to  perpetuate 
naval  science  as  it  has  been  taught,  but  to  maintain  a progressive 
course  of  instruction,  engrafting  thereon  all  necessary  or  possible 
improvements. 

Organization  for  Administration  and  Instruction. 

The  Visitors  find  the  Naval  Academy,  subordinate  to  the  direct 
supervision  of  the  Department,  under  the  immediate  government 
of  a Superintendent,  Commodore  George  S.  Blake,  who  is  held  re- 
sponsible for  its  discipline  and  management.  He  is  assisted  as 
chief  executive  officer  by  the  Commandant  of  Midshipmen,  Com- 
mander Donald  M.  Fairfax,  who  resides  in  the  Academy  building 
on  shore,  and  is  also  head  of  the  department  of  Seamanship,  Naval 
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Gunnery,  and  Naval  and  Infantry  Tactics.  The  Commandant  is  as- 
sisted in  tlie  different  departments  of  his  duty  on  ship  and  shore  by 
three  senior  assistants  and  eleven  assistants,  nine  of  the  latter  being 
of  the  rank  of  lieutenant,  and  the  remainder  lieutenantrcommaudcrs. 
Two  of  the  senior  assistants  have  charge  of  the  Practice-ships  Marion 
and  Macedonian,  and  also  assist  in  instruction ; six  of  the  assistants 
are  engaged  in  executive  duty  on  board  the  School-ships  Con- 
stitution and  Santee,  while  the  others,  as  well  as  these,  are  charged 
with  certain  branches  of  instruction  in  the  department  of  which  the 
Commandant  is  chief. 

There  arc  also  attached  to  the  Academic  Staff  one  Professor  of 
Astronomy,  Navigation,  and  Surveying ; two  Professors  of  Mathe- 
matics, with  six  assistants  in  the  same  department;  one  Professor 
of  Natural  and  Experimental  Philosophy,  with  two  assistants;  one 
Professor  of  Ethics  and  English  Studies,  with  nine  assistants;  one 
Professor  of  the  French  language,  with  an  assistant ; one  Professor 
of  the  Spanish  language ; one  Professor  of  Drawing  and  Draughting, 
with  an  assistant ; one  Sword-master,  with  an  assistant ; and  one 
Librarian,  who  acts  also  as  assistant  in  Mathematics,  and  Ethics 
and  English  studies.  The  officers  not  attached  to  the  Academ- 
ic Staff  include  a Paymaster,  a Surgeon,  with  two  assistants,  a 
Chaplain,  (w  ith  three,  who  are  engaged  as  instructors,)  a Commissa- 
ry, Storekeeper,  Secretary,  Treasurer,  and  clerks  to  the  Superintend- 
ent and  Commandant. 

The  Academic  Board  is  composed  of  the  Superintendent,  the 
officers  in  charge  of  the  Practice  and  School-ships,  and  the  profes- 
sors, except  that  the  professors  of  French,  Spanish,  and  Drawing  take 
part  onlyr  upon  matters  pertaining  to  their  own  departments.  The 
Board  is  required  to  conduct  and  regulate  all  examinations  of  candi- 
dates and  students,  preparing  the  necessary  papers  and  reports  in 
connection  therewith,  to  prescribe  the  order  and  times  of  instruc- 
tion, to  recommend  text-books  for  the  approval  of  the  Naval  De- 
partment, and  books,  instruments,  and  other  necessary  material 
for  instruction,  to  recommend  at  pleasure  the  restoration  or  farther 
trial  of  students  that  have  been  dismissed  or  found  deficient  in  schol- 
arship, to  grant  certificates  of  graduation,  and  to  report  from  time 
to  time,  on  the  system  of  studies  and  instruction  pursued,  and  pro- 
pose such  improvements  as  experience  may  suggest. 

Buildings  and  Material  Equipment. 

The  material  arrangements  for  the  accommodation  of  the  Academy, 
for  the  lodging,  subsistence,  and  comfort  of  the  pupils  in  health  and 
sickness,  and  for  study  and  instruction,  both  scientific  and  profes- 
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sional,  although  made  on  a sudden  emergency,  for  temporary  occu- 
pancy, and  for  a smaller  number,  are  far  from  being  insufficient  in 
extent,  or  particularly  objectionable,  when  compared  with  similar 
arrangements  for  other  great  schools.  The  main  building  on  shore 
is  of  wood,  originally  intended  to  lodge  and  board  a large  number 
of  guests,  and  as  adapted  to  the  uses  of  the  Academy,  accommo- 
dates about  half  of  the  classes  as  well  as  most  boarding  schools  pro- 
vide for  their  pupils.  The  arrangements  are  not  as  convenient  or  as 
safe  from  fire  as  those  at  Annapolis  ; but  they  are  too  good  to  be 
complained  of,  even  if  they  do  require  a strict  observance  of  regula- 
tions, or  special  organization  and  diligence  to  protect  from  fire, 
which  would  carry  mourning  into  many  homes.  Good  discipline 
and  good  recitations,  and  a large  amount  of  military  and  naval 
knowledge  are  secured  under  the  difficulties  such  as  they  are, 
which  the  Department,  be  they  great  or  small,  will,  doubtless,  re- 
move at  the  earliest  possible  moment.  In  any  permanent  or  tem- 
porary arrangement,  on  ship  or  shore,  while  the  privacy  and  com- 
fort of  separate  lodgings  for  pupils  should  ns  far  as  practicable  bo 
secured,  the  Visitors  recommend  that  convenient  halls  be  provided, 
properly  ventilated,  warmed  and  lighted,  and  supplied  with  the  best 
dictionaries,  encyclopedias,  and  naval  histories  and  biographies — to 
be  occupied  for  study  at  certain  hours  by  such  pupils  as  have  not 
acquired  the  power  of  concentrating  attention,  and  the  habit  of  soli- 
tary study — a power  and  habit  of  the  highest  importance,  but  very 
rarely  attained.  The  same  rooms  might  be  open  to  the  pupils  at 
certain  hours  every  day  forthe  purpose  of  reading  naval  histories 
and  biographies,  and  for  consulting  the  encyclopedias  and  other 
books  of  reference.  The  formation  of  right  habits  of  study  and  the 
habit  and  mode  of  reading  such  books  to  the  best  advantage  should 
be  made  a matter  of  special  and  frequent  inculcation  by  the  head 
of  each  department  of  study. 

The  lack  of  suitable  buildings  for  lodging,  subsistence,  and  study, 
for  a portion  of  the  pupils,  is  supplied  by  an  extension  of  the  School- 
ship  System,  first  inaugurated  on  board  of  the  “ Plymouth,”  at 
Annapolis,  in  1849,  in  our  system,  although  always  the  main  feature 
in  the  French  system  of  naval  education.  The  old  “ Constitution  ” 
and  the  “ Santee,”  properly  moored  in  the  harbor  of  Newport  and 
adapted,  are  used  for  the  residence  and  study  of  the  younger  classes, 
which  arc  in  this  way  brought  more  readily  into  the  daily  routine  of 
the  school  and  the  service  without  the  vulgar  annoyances,  to  which 
the  youngest  classes  are  almost  universally  subjected,  wdien  lodged 
in  the  immediate  neighborhood  of  the  next  older  class.  If  School- 
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ships  'ire  to  constitute  a permanent,  integral  feature  of  the  Academy, 
the  details  of  arrangements  for  separate  lodging  and  class  study  re- 
quire additional  attention.  For  the  present,  recitations  are  attend- 
ed in  suitable  buildings  on  Goat  Island,  near  which  the  ships  are 
moored  and  reached  by  coveted  passages.  On  this  island  is  suffi- 
cient room  for  all  sorts  of  athletic  sports,  military  drill,  and  target 
practice. 

The  “ Macedonian  ’’  and  “ Marion  ” are  used  for  practice  in  the 
evolution  of  guns  and  other  naval  tactics  by  the  several  classes.  To 
these  arc  added,  at  least  for  the  purposes  of  the  summer  cruise,  the 
screw  steamer  “ Marblehead  ” and  the  yacht  “ America.” 

Number  of  Pupils — Entrance  Examination. 

The  number  of  pupils  belonging  to  the  Naval  Academy  in  the 
year  closing  June,  1804,  was  458,  distributed  into  four  classes,  gen- 
erally according  to  the  period  of  their  connection  with  the  institu- 
tion, with  a staff  of  57  officers  and  instructors.  This  is  an  aston- 
ishing development  of  the  Academy  in  respect  to  pupils,  as  well  as 
in  the  number  of  the  teaching  staff',  and  equipment  for  professional 
training,  since  Oct.  10th,  1845,  when  the  Academy  found  a location 
at  Fort  Severn  in  Annapolis,  or  since  January  1st,  1846,  when  it  was 
reported  to  have  36  midshipmen  and  six  professors  and  instructors, 
including  the  Superintendent,  To  judge  of  the  progressive  develop- 
ment of  the  institution,  and  of  the  results  of  the  annual  examination 
which  they  were  appointed  to  witness,  the  Visitors  deemed  it  nec- 
essary to  ascertain  the  average  condition  of  each  class  as  to  age  and 
attainments,  at  the  time  of  becoming  connected  with  the  Academy, 
and  with  the  general  results  of  the  entrance  examination — this  exam- 
ination being  the  only  check  on  the  admission  of  unqualified  candi- 
dates— no  previous  examination  being  held  in  the  districts  or  States 
from  which  they  come. 

By  law  and  regulations  governing  the  admission  of  candidates 
into  the  Academy,  the  maximum  number  of  pupils  is  limited  to 
526,  viz.,  two  for  every  Congressional  district  or  territory,  appointed 
on  the  nomination  of  the  member  or  delegate,  from  actual  residents 
of  the  district,  if  such  nomination  is  made  to  fill  a vacancy  duly 
notifiod,  prior  to  the  first  day  of  July  in  any  year,  and  if  not  so 
made,  by  the  Secretary  of  the  Navy ; and  twenty-five  more  ap- 
pointed by  the  President,  two  for  and  from  the  District  of  Colum- 
bia, ten  from  the  country  at  large,  ten  from  the  sons  of  officers  of 
the  army  and  navy,  and  three  from  the  enlisted  boys  of  the  navy. 
All  candidates  who  receive  notice  of  their  provisional  appointment 
must  present  themselves  to  the  Superintendent  for  examination  be- 
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tween  the  20th  and  31st  of  July,  or  September  in  case  of  second 
appointments.  The  examination  is  twofold ; first,  before  a mediea’ 
board,  consisting  of  the  surgeon  resident  and  two  other  medical 
officers  designated  by  the  Department;  and  second,  before  tho  Aca- 
demic Board.  The  candidate  must  be  found,  according  to  the  law 
of  1861,  to  be  between  the  ages  of  fourteen  and  eighteen  years — of 
good  moral  character— physically  sound,  well  formed,  and  of  robust 
constitution — and  pass  a satisfactory  examination  in  reading,  writing, 
spelling,  arithmetic,  geography  and  English  grammar. 

The  requisition  as  to  age  was  advanced  from  16  in  1801,  to 
its  present  maximum  in  1864,  while  the  Board  was  in  session,  and 
conforms  in  that  respect  to  the  age  which  they  had  decided  to  re- 
commend. The  traveling  expenses  of  the  successful  candidates  are 
paid. 

The  Visitors  were  furnished  on  application  with  tables  exhibiting 
the  statistics  of  these  entrance  examinations  from  1851  to  1863  in- 
clusive. From  these  tables  it  appears  that  out  of  1,522  candidates, 
nominated  and  appointed  conditionally,  but  afterwards  examined, 
313  or  one-fifth  of  the  whole  were  rejected  as  unqualified,  although 
the  attainments  required  were  such  as  any  graduate  of  a common 
school  'should  possess.  Of  the  number  (1,209)  admitted,  466, 
more  than  one-third,  failed  on  the  first  year’s  course.  Out  of  the 
number  who  failed  at  the  earlier  examinations,  three  hundred  and 
thirty-one  were  turned  back  for  a second  trial,  and  after  floundering 
along  in  the  lower  sections,  only  a very  small  per  cent,  succeeded  in 
graduating.  Of  the  whole  number  admitted,  (1,209,)  only  269 
graduated,  including  93  who  were  received  into  the  service  from 
1861  to  1864  before  completing  their  studies. 

From  another  table,  covering  the  entrance  examinations  from  1 860 
to  1864  inclusive,  it  appears  that  out  of  1,093  candidates  who  pre- 
sented themselves  for  admission,  807  were  admitted,  while  53  were 
rejected  by  the  Medical  Board,  219  by  the  Academic  Board,  11 
withdrew,  and  3 were  found  to  be  over  the  maximum  age. 

From  nnother  table,  exhibiting  the  ages  of  the  successful  and  un- 
successful candidates,  it  appears  that  out  of  1,141  candidates  exam- 
ined, 201  (18  per  cent.)  were  rejected,  and  of  the  number  rejected, 
177  were  under  17  years  of  age.  Of  the  940  admitted,  313  (33  per 
cent.)  failed  the  first  year,  and  of  the  number  that  failed,  254  were 
under  17  years  of  age.  The  average  age  of  the  candidates  admitted 
was  16  years  and  2 months,  and  of  those  who  failed,  15  years  and 
10  months. 

The  fact  that  one-fifth  of  the  whole  number  nominated  failed  to 
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pass  the  examination  in  the  most  rudimentary  branches  of  a common 
English  education — and  in  only  the  most  elementary  portions  of  these 
branches — indicates  unmistakably  how  little  regard  has  been  paid 
to  school  attendance  and  proficiently  in  the  selection  of  candidates. 
To  judge  how  far  these  failures  might  be  attributed  to  a laudable 
strictness  on  the  part  of  the  Academic  Board,  the  entrance  exami- 
nation papers,  which  are  filed  away  from  year  to  year,  were  called 
for,  and  from  those  it  appears  that  the  questions  asked  and  exercises 
required  were  few  and  simple — far  too  few  and  simple — far  below 
the  requirements  of  any  Public  High  School ; and  yet  such  wretched 
perversions  of  the  orthography  of  the  most  common  words,  such 
mistakes  in  American  geography,  such  bungling  use  of  the  English 
language  in  the  composition  of  a simple  letter,  such  numerous  fail- 
ures in  arithmetical  operations  not  going  beyond  the  elementary 
rules  and  simple  exercises  in  fractions  and  proportion,  it  would  be 
difficult  to  gather  from  all  the  Public  High  School  entrance  exami- 
nations of  the  country.  More  strictness  on  the  part  of  the  Academic 
Board  would  have  saved  the  government  hundreds  of  thousands  of 
dollars,  for  of  the  candidates  allowed  to  pass,  two-fifths  fail  on  the 
studies  of  the  first  year,  although  these  studies  belong  to  a good  Eng- 
lish education,  and  arc  preliminary  to  a special  scientific  naval  train- 
ing— showing  a want  of  suitable  preparatory  knowledge,  of  aptitude 
for  study,  or  of  will  and  desire  to  learn.  A portion  of  those  who 
fail  the  first  year  are  put  back  for  a second  year’s  trial,  and  in  some 
instances  for  a third,  and  the  proportion  of  those  thus  put  back  who 
finally  succeed  in  graduating  is  very  small,  thereby  causing  a total 
loss  of  the  thousands  of  dollars  expended  upon  each.  From  data 
gathered  from  the  annual  reports  of  the  Department,  it  appears  the 
annual  expense  of  a pupil  of  the  Naval  school  exceeds  £1,500,  and 
that  each  graduate  who  has  been  four  years  in  the  institution  costs 
the  government  over  £10,000.  But  the  pecuniary  loss  is  not  the 
only  consideration — the  places  filled  by  pupils,  no  matter  what  tlicir 
courage  or  general  ability,  unable  or  unwilling  to  profit  by  the  op- 
portunities of  scientific  and  professional  instruction  so  lavishly  pro- 
vided, might  be  filled  by  competent,  ambitious,  diligent,  and  cour- 
ageous young  men,  if  they  could  have  had  their  qualifications  tested 
by  a competitive  examination. 

Daily  Routine. 

The  morning  gun  calls  the  cadets  up  at  6 o’clock.  Inspection  of 
the  rooms  follows,  when  the  bedding  must  be  found  arranged,  the 
rooms  swept,  and  every  thing  in  order.  Ten  minutes  are  given  to 
chapel  services,  and  half  an  hour  to  breakfast,  which  is  over  at  7.15. 
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Forty  minutes  recreation  are  then  allowed,  during  which  sick  roll  is 
called  and  such  as  report  themselves  indisposed  are  marched  to  the 
hospital  and  reported  to  the  surgeon.  At  7.55  the  sections  are 
formed  under  the  supervision  of  the  Officer  of  the  Day,  assisted  hv 
the  section  leaders,  and  at  8 o’clock,  on  given  signal,  they  are 
marched  in  close  order  to  their  recitation  rooms,  in  perfect  silence 
and  with  strict  military  decorum.  All  who  arc  not  engaged  in  the 
recitation  rooms  arc  expected  to  be  preparing  their  lessons  in  their 
own  rooms,  aud  it  is  the  duty  of  the  superintendents  of  floors  to 
see  that  they  arc  there.  Tlie  dismissal  and  re-formation  of  sections 
at  the  end  of  each  hour  are  conducted  with  similar  formality  and 
regulated  by  special  signals.  Study  and  recitation  continue  until  1 
o’clock,  when  the  cadets  are  formed  in  order  by  the  captains  of 
crews,  (the  whole  corps  being  organized  in  nine  guns'  crews,  for  the 
purposes  of  discipline  and  practical  instruction,)  all  special  orders 
aud  rules  for  the  day  are  read,  and  they  arc  then  marched  into  the 
mess  hall  for  dinner,  which  occupies  forty  minutes.  From  1.40  to 
1.55  recreation  is  allowed  and  the  sections  are  then  again* formed  as 
in  the  morning  for  recitation  and  study.  At  4 o'clock  ten  minutes 
arc  given  to  preparation  for  drill,  as  may  be  the  order  of  the  day, 
and  then  follow  instruction  in  fencing,  infantry  or  artillery  drill,  and 
recreation  until  parade  and  roll-call  at  Bunset.  Supper  immediately 
succeeds,  to  which  half  an  hour  is  given,  and  recreation  until  study- 
call  at  6.30  or  7.00,  according  to  the  season.  Study  hours  continue 
until  tattoo,  at  0.30,  during  which  time  the  cadets  must  all  bo  in 
their  rooms,  and  after  inspection  of  rooms  all  lights  arc  extinguished 
at  10  o’clock. 

The  routine  on  board  ship  is  as  far  as  possible  the  same.  No 
control  is  exercised  over  the  occupation  of  the  time  by  the  cadets 
during  study  hours,  provided  good  order  is  preserved.  No  studies 
or  exercises  are  required  on  Saturday  afternoon  and  one-half  of  each 
class  may  then  be  allowed  liberty  beyond  the  limits  of  the  Academy. 
A vacation  is  given  at  tho  close  of  the  second  year,  the  only  one  in 
the  whole  course.  As  means  of  recreation,  chess,  draughts,  and  all 
games  of  chance  are  strictly  forbidden.  On  the  other  hand,  every 
facility  is  afforded  for  games  of  ball,  boxing,  fencing,  boating,  Ac. 

Course  of  Instruction,  Examinations , and  Merit-Rolls. 

The  coarse  of  instruction  at  tho  Naval  Academy  is  comprised  in 
eight  departments,  with  their  special  branches,  as  follows : — 

First  Department,  in  six  branches — Practical  Seamanship,  Theory 
and  Practice  of  Gunnery,  Naval  Tactics,  Infantry  Tactics,  Ilowitzer 
Drill,  and  the  Art  of  Defense. 
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Second  Department,  Mathematics,  in  seven  branches — Arithmetic 
and  Algebra,  Geometry,  plane  and  solid,  Trigonometry,  Mensura- 
tion, Descriptive  Geometry,  Analytical  Geometry,  and  the  Differen- 
tial and  Integral  Calculus. 

Third  Department,  in  four  branches — Astronomy,  Practical  As- 
tronomy, Navigation,  and  Surveying. 

Fourth  Department,  in  eight  branches — Mechanics  of  Solids,  Me- 
chanics of  Liquids,  Pneumatics,  Acoustics,  Electricity,  Heat,  Chem- 
istry, and  the  Steam-Engine. 

Fifth  Department,  in  seven  branches — English  Grammar,  Descrip- 
tive Geography,  Physical  Geography,  Outlines  of  History,  Rhetoric. 
Ethics,  and  Political  Science. 

■Sixth  Department — the  French  Language. 

Seventh  Department — the  Spanish  Language. 

Fie/hth  Department — Drawing  and  Draughting. 

These  studies  are  distributed  into  four  annual  courses  for  the  four 
regular  classes,  each  class  being  subdivided  into  convenient  sections, 
usually  according  to  the  relative  standing  of  the  members.  During 
the  last  year  the  first  class,  of  30  cadets,  has  been  graded  into 
three  sections ; the  second  class,  of  59  cadets,  into  five  sections ; the 
third  class  into  six  sections;  and  the  fourth  class,  during  the  first 
term,  with  176  cadets,  into  fourteen  sections,  and  in  the  second 
term,  with  156  cadets,  into  twelve  sections — each  section  receiving 
separate  instruction. 

The  more  difficult  portions  of  the  several  branches  may  be  re- 
served for  the  higher  sections  of  the  classes,  and  it  is  frequently  the 
fact  that  in  certain  branches  no  instruction  whatever  is  given  to  the 
lowest  sections.  Deviation  from  the  general  rule  for  the  admission 
of  cadets  only  in  the  month  of  September  has  made  the  formation 
of  “ Intermediate  Classes”  necessary,  so  that  there  are  now  two  di- 
visions of  the  second  class  and  two  divisions  of  the  third  class.  By 
this  means  the  number  of  sections  is  increased,  the  labors  of  instruc- 
tion augmented,  and  much  inconvenience  in  other  respects  created. 
The  demands  of  the  times  have  also  introduced  other  irregularities 
into  the  course,  hurrying  the  more  forward  sections  through  their 
studies  and  detailing  them  into  active  service  at  the  close  of  the 
third  year,  with  or  without  a graduating  examination,  while  the 
lower  sections  are  retained  through  the  whole  four  years. 

The  Commandant  of  Midshipmen  and  the  several  professors  are 
each  at  the  head  of  a special  department,  with  snch  assistants  as 
may  be  necessary.  The  professors,  instructors,  and  assistants  are 
responsible  for  the  regular  and  orderly  conduct  of  their  respective 


Digitized  by  Google 


910 


UNITED  STATES  NAVAL  ACADEMY. 


classes  and  sections  while  under  instruction,  and  must  report  all 
want  of  preparation,  absence,  or  misconduct.  Daily  notes  arc  taken 
of  the  progress  and  relative  merit  of  each  pupil  in  each  of  his  stud- 
ies. The  assistants  must  make  weekly  reports  of  such  notes  to  the 
heads  of  their  departments,  who  in  turn  report  to  the  Superintend- 
ent, recommending  such  transfers  as  should  be  made  from  one  sec- 
tion to  another.  The  scale  of  daily  merit  in  each  study  embraces 
seven  grades,  with  corresponding  values  designated  by  numbers,  as 
follows: — Thorough,  (4.0) — Very  Good,  (3.5) — Good,  (3.0) — Tol- 
erable, (2.5) — Indifferent,  (2.0) — Bad,  (1.0) — Complete  Failure,  (0.) 
The  average  standing  for  the  week  in  each  study  accompanies  the 
report.  Monthly  reports  arc  drawn  up  by  the  Academic  Board  for 
each  month  in  the  academic  year,  showing  the  relative  standing  of 
the  members  of  each  class  in  thcii-different  studies,  and  also  their 
conduct  or  demerits.  These  reports  arc  based  upon  the  weekly  re- 
ports and  upon  the  results  of  the  examinations,  when  such  are  held 
within  the  month,  and  are  posted  for  public  inspection.  The  exam- 
ination weeks  are  considered  of  equal  weight  with  those  of  the 
month. 

The  examinations  are  held  by  the  Academic  Board  in  the  months 
of  February  and  June,  and  are  sufficiently  thorough  to  enable  the 
Board  to  decide  upon  the  proficiency  and  relative  merits  of  the 
members  of  the  several  classes.  After  each  June  examination  a 
“ general  merit-roll  ” is  formed  for  each  class,  for  which  purpose  a 
maximum  number  or  value  is  assigned  to  each  of  the  principal 
branches  in  the  several  departments.  The  total  amount  of  these 
maxima  throughout  the  course  is  1,000,  and  they  are  distributed 
among  the  departments  and  branches,  for  the  different  classes,  as 
follows : — In  tho  first  year,  to  mathematics,  20 — grammar  and  rhet- 
oric, 10 — geography,  10 — history  and  composition,  10 — drawing, 
10 — condnct,  5 — total,  65; — In  the  second  year,  to  seamanship,  20 
— mathematics,  35 — grammar  and  rhetoric,  15 — history  and  com- 
position, 10 — French,  30 — drawing,  25 — conduct,  15 — total,  150; — 
In  the  third  year,  to  seamanship,  40 — gunnery,  20 — infantry  tactics, 
25 — howitzer  drill,  20 — mathematics,  45 — general  astronomy,  25 — 
practical  astronomy,  navigation,  and  surveying,  15 — mechanics,  30 
— physics,  25 — moral  science  and  international  law,  20 — French,  40 
— conduct,  30 — total,  335 ; — In  the  fourth  year,  to  seamanship,  100 
— gunnery,  60 — navnl  tactics,  30 — practical  astronomy,  navigation, 
and  surveying,  75 — physics,  30 — steam-engine,  35 — moral  science 
and  international  law,  20 — Spanish,  50 — conduct,  50 — total,  450. 
The  minima  values  are  fixed  at  one-third  of  the  corresponding  maxima. 
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The  “general  merit-roll”  includes  only  such  as  pass  a satisfactory 
examination  in  all  the  principal  branches  of  their  class  and  have  not 
exceeding  200  demerits  recorded  against  them.  In  the  formation 
of  the  roll,  the  individual  having  the  highest  standing  in  any  branch 
for  the  year  receives  the  corresponding  maximum  number,  while  the 
one  who  has  the  lowest  standing  receives  the  corresponding  mini- 
mum. The  intermediate  members  of  the  class  receive  numbers  pro- 
ceeding by  equal  differences  from  the  maximum  to  the  minimum,  in 
the  order  of  their  relative  merit  as  fixed  by  their  “class  merit-rolls.” 
The  gradation  for  conduct  is  determined  by  allowing  the  maximum 
number  to  such  as  have  no  demerits,  and  for  others  diminishing  that 
maximum  by  -j^-y  part  for  every  demerit  recorded  against  them. 
All  the  numbers  thus  assigned  to  the  several  members  for  the  differ- 
ent branches  of  study  and  for  conduct  aro  then  added  together,  and 
the  members  arc  arranged  in  each  class  according  to  the  aggregates 
thus  obtained.  For  the  graduating  class  a “graduating  merit-roll” 
is  formed  by  adding  the  aggregate  numbers  of  each  member  upon 
the  several  “ general  merit-rolls  ” for  the  four  years  and  arranging 
the  order  of  the  members  according  to  these  new  aggregates.  The 
highest  number  reached  upon  the  “ graduating  merit-roll,”  by  any 
one  of  the  class  just  graduating,  was  859. 

If  any  student  at  any  examination  fails  to  pass  a satisfactory  ex- 
amination in  any  principal  branch,  or  has  recorded  against  him  more 
than  200  demerits  since  the  commencement  of  the  academic  year, 
a report  is  made  of  the  case  to  the  Secretary  of  the  Navy,  showing 
the  habits  of  study,  aptitude  for  study  and  for  sea  duties,  and  his 
general  habits  and  conduct,  and  upon  his  decision  the  student  is 
dismissed,  or  upon  recommendation  of  the  Academic  Board,  allowed 
to  continue  at  the  Academy  for  further  trial. 

The  final  graduating  examination  is  held  by  a special  Board 
and  occurs,  by  a recent  regulation,  not  less  than  one  year  after  the 
close  of  the  course.  This  examination  embraces  seamanship  and 
naval  tactics,  practical  gunnery,  navigation,  and  management  of 
steam-engines,  and  the  standing  in  these  branches  is  combined  to 
determine  the  relative  merits  of  the  candidates.  In  assigning  num- 
bers, 1,000  is  considered  the  maximum  and  333  the  minimum  for 
such  as  are  considered  qualified  for  promotion,  and  the  Board  as- 
signs such  numbers  within  these  limits  as  will  fairly  express  the  rel- 
ative qualifications  of  the  members  of  the  class.  The  numbers  thus 
assigned,  when  added  to  the  numbers  already  assigned  on  the  “ grad- 
uating merit-roll,”  determine  the  standing  of  the  graduates  as  en- 
signs ; the  highest  number  taking  precedence. 
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Tact-Books.  Studies  of  the  past  Tear. 

The  method  of  teaching  as  at  present  pursued  is  almost  wholly 
by  means  of  text-books  and  recitations.  A series  of  lectures  is  de- 
livered in  connection  with  the  recitations  in  Natural  Philosophy  and 
Chemistry.  Without  underrating  the  office  of  the  text-book,  the 
success  of  the  French  Polytechnic  method  of  teaching  even  the 
higher  Mathematics  by  lectures,  collateral  study,  and  examination, 
and  the  experience  of  all  schools,  of  the  power  of  the  human  voice 
and  of  the  human  eye  to  win,  hold,  and  harmonize  attention,  should 
not  be'  lost  to  this  institution,  many  of  whose  pupils  need  the  intlu 
once  of  such  a method  to  vitalize  their  powers  of  thinking  and  t< 
bring  within  their  grasp  the  general  principle  or  doctrine  of  the  sub- 
jects taught. 

The  division  of  the  classes  into  small  sections  of  12-14  midship- 
men each,  of  nearly  equal  standing,  tends  to  secure  the  personal  and 
thorough  instruction  of  each  and  all.  The  attempt  was  made,  by 
furnishing  prepared  blanks  to  the  several  departments,  to  ascertain 
the  character  and  actual  amount  of  the  studies  nnd  exercises  accom- 
plished by  the  several  sections  during  the  eight  months  of  study  of 
the  year  1863-4.  The  returns  made  are  not  complete,  but  it  ap- 
pears that  the  English  studies  of  the  lowest  class  (in  12-14  sections) 
have  consisted  of  one  lesson  a week  in  Spelling  and  Derivation,  four 
in  Bullion’s  English  Grammar,  four  during  the  first  term  in  Cornell’s 
Geography,  and  during  the  second  term  in  General  History,  with 
daily  exercises  in  Composition  and  the  exercise  of  the  Voice ; in 
Mathematics,  five  lessons  a week  during  the  first  term  in  Greenlcaf  s 
Common  School  Arithmetic,  and  during  the  second  term  in  Davies’ 
University  Algebra.  Tn  the  upper  sections,  the  Algebra  was  com- 
menced within  the  first  term  and  more  or  less  nearly  finished  at  the 
close  of  the  year.  The  highest  section  had  also  five  lessons  a week 
for  three  weeks  in  Davies'  Elementary  Geometry  (5  books)  and  in- 
struction twice  a week  in  Drawing.  The  space  in  the  several  text- 
books nctually  gone  over  varied  considerably  in  the  different  sec- 
tions. It  will  be  seen,  therefore,  that  the  studies  of  this  class,  with 
the  exception  of  Algebra  and  Geometry,  are  simply  those  of  every 
common  school,  and  yet  the  lower  section  is  reported  as  having 
succeeded  but  “imperfectly”  in  Grammar,  and  “very  imperfectly” 
in  Algebra.  It  is  also  to  be  stated  that  a part  of  the  class  had  re- 
ceived eight  weeks  additional  preparatory  instruction  during  August 
and  September,  1803. 

In  the  third  class,  of  six  sections,  there  were  three  lessons  per 


Digitized  by  Google 


UNITED  STATES  NAVAl.  ACADEMY. 


913 


week,  (luring  the  first  term,  in  American  History,  and  during  the 
second  term  in  Rhetoric.  The  lower  section  prepared  six  English 
compositions  each  term — the  highest  section,  weekly  compositions 
through  the  second  term.  All  the  sections  prepared  three  lessons 
weekly  in  French  during  the  first  term  and  four  lessons  during  the 
second,  but  with  very  unequal  progress.  In  Mathematics,  (five  les- 
sons per  week,)  Algebra  was  completed  by  the  lower  sections  and 
reviewed  by  the  higher  in  the  first  four  or  five  weeks,  when  Elemen- 
tary Geometry  was  taken  up  by  all,  and  completed  in  the  first  term 
by  the  highest  section.  In  the  second  term,  Elementary  Geometry 
for  three  weeks  by  the  lowest  section,  and  Trigonometry  for  the  rest 
of  the  term — in  the  highest  section,  Trigonometry  for  ten  weeks, 
Mensuration  two  weeks,  and  Analytical  Geometry  commenced,  for 
three  weeks.  The  first  section  had  also  three  lessons  a week  in 
Marine  and  Topographical  Drawing,  and  during  the  first  term  one 
lesson  a week  in  Seamanship. 

In  the  second  class,  of  five  sections,  during  the  first  term,  five  les- 
sons a week  in  Analytical  Geometry,  replaced  in  the  highest  section 
by  the  Differential  and  Integral  Calculus  for  five  weeks ; four  lessons 
a week  in  Statics,  to  which  the  first  section  added  Dynamics,  three 
weeks ; five  lessons  a week  in  Surveying,  three  weeks  in  each  term, 
with  practical  exercises.  The  lowest  sections  had  also  four  lessons 
a week  in  French,  and  the  first  section  weekly  lessons  in  Seaman- 
ship and  Infantry  Tactics,  and  two  lessons  a week  in  Gunnery.  In 
the  second  term,  five  lessons  a week  in  Dynamics,  Hydrostatics, 
I’ncumatics  and  Acoustics,  with  twelve  lectures,  Surveying,  three 
weeks,  and  Astronomy,  ten  weeks.  Two  lessons  a week  in  Way- 
land’s  Moral  Science.  The  first  section  had  also  two  lessons  a week 
in  Gunnery. 

The  first  class,  consisting  of  the  three  more  advanced  sections  of 
die  second  class,  and  in  its  third  year  of  study,  during  the  first  term 
were  pursuing  chiefly  second  class  studies,  having  five  lessons  a week 
in  Physics,  including  Statics,  Dynamics,  Hydrostatics,  Acoustics, 
Magnetism,  and  Electricity,  with  sixteen  lectures;  four  lessons  a 
week  in  Theory  and  Practice  of  Navigation  (six  weeks)  and  General 
Astronomy  (eleven  weeks;)  two  lessons  a week  in  Seamanship,  and 
two  in  Gunnery,  Naval  Light  Artillery,  and  Field  Fortifications.  In 
the  second  term,  four  lessons  a week  in  Heat  and  Chemistry,  with 
nine  lectures ; three  in  Way  land's  Ethics  and  Kent's  Constitution  of 
U.  S.,  and  International  Law ; three  in  the  Theory  and  Practice  of 
Navigation;  two  in  Seamanship;  and  one  in  Gunnery,  Ac.  Two 
lessons  a week  were  given  through  the  year  in  Spanish,  by  means 
of  the  French.  -a 
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Tn  addition  to  the  daily  lessons  of  each  class  are  the  general  prac- 
tical exercises  by  divisions,  by  the  higher  classes  onshore  embracing 
daily  exercises  in  Fencing,  three  exercises  weekly  in  Infantry  Drill, 
Howitzer  Drill  once  a week,  the  Great  Gun  Drill  upon  the  Practice 
Ships  twice  weekly  in  favorable  weather,  and  a certain  amount  of 
Target  Practice  by  the  first  class.  The  younger  classes  on  the 
school-ships  have  also  their  special  drills.  Special  instruction  is 
given  them  in  boating,  and  the  numerous  cutters  and  launches  be- 
longing to  the  ships  afford  ample  opportunity  for  recreation  and 
practice  of  this  kind  at  suitable  times.  The  use  of  the  “ Rainbow,” 
a schooner-rigged  craft  of  15-20  tons,  is  also  not  unfrequently  al- 
lowed to  pleasure  parties  made  up  from  the  cadets.  Weekly  bath- 
ing is  enjoined  and  practiced  throughout  the  year  as  a sanitary  reg- 
ulation, but  the  absence  of  the  cadets  from  port  duriug  the  summer 
months,  while  on  the  cruise,  prevents  the  attainment  of  that  know- 
ledge and  skill  in  the  art  of  swimming,  which  seem  to  the  Visitors 
so  essential  a requisite. 

The  general  results  of  the  examinations  and  exercises  as  observed 
by  the  Visitors,  may  be  stated  as  in  general  very  favorable.  Tho 
examinations  of  the  classes  were  made  by  sections  and  conducted 
by  the  individual  professors  of  the  departments,  with  great  fairness 
and  impartiality,  without  any  purpose  of  embarrassing  the  pupils, 
and  for  the  single  object  of  eliciting  the  extent,  accuracy,  and  vivid- 
ness of  the  pupil’s  knowledge  of  the  topic.  Written  lists  of  ques- 
tions were  furnished  to  the  cadets  on  entering  the  examination 
rooms,  which  were  usually  answered  in  writing  upon  the  black- 
board, with  opportunity  for  oral  explanation.  The  difference  in  the 
proficiency  shown  by  the  higher  and  lower  sections,  in  all  except  the 
first  class,  was  very  strongly  marked.  In  the  written  answers,  the 
writing  was  fair  and  legible,  and  the  spelling  and  composition  very 
creditable — revealing  in  these  respects  an  immense  improvement 
upon  the  entrance  examination  papers  of  the  same  cadets.  The 
Visitors  would  suggest  that  in  future  examinations  there  should  be 
more  of  paper,  even  if  there  should  be  less  of  blackboard  work,  and 
that  a portion  of  the  questions  should  be  handed  in  on  slips  by  the 
Visitors  and  answered  in  writing  with  ink,  in  presence  of  the  Board, 
by  every  member  of  the  section  present. 

The  practical  professional  exercises  of  the  cadets  upon  the  parade 
ground  and  on  board  ship,  embracing  all  the  different  branches  of 
shore  and  ship  duty,  (including  a harbor  cruise  on  board  the 
Practice  Steamer,)  and  designed  to  exemplify  the  proficiency  of  tho 
classes  in  seamanship,  gunnery,  and  naval  and  infantry  tactics,  wero 
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performed  in  the  most  satisfactory  manner,  justifying  the  profes- 
sional pride  manifestly  felt  by  those  taking  part  in  them.  More- 
over, these  exercises,  instead  of  being  executed  under  the  direction, 
as  heretofore,  of  the  respective  Academic  officers  in  command,  were 
conducted  under  the  charge  wholly  of  officers  appointed  from  the 
midshipmen  themselves. 

Physical  Training . 

The  unavoidable  exposures  and  risks  of  the  naval  service  require 
not  only  a sound  mind — a mind  well  informed,  quick,  and  accurate 
in  its  operations,  but  a sound  body — a body  supple,  athletic,  and 
tough  to  resist  the  rapid  alternations  and  continuous  exposures  of 
wet  and  cold  weather.  Although  careful  and  continuous  training 
can  do  much  to  develope  and  strengthen  the  qualities  referred  to, 
the  records  of  the  Academy  and  of  the  service,  as  well  as  the  present 
appearance  of  many  of  the  cadets,  show  that  sufficient  regard  has 
not  been  paid  to  vigor  and  elasticity  of  physical  constitution,  in  the 
original  appointment,  or  the  entrance  medical  examination.  The 
regular  military  drill  and  evolutions,  the  small  arm  and  other  exer- 
cises, in  which  the  whole  corps  participates,  the  professional  prac- 
tice in  gunnery  and  scamauship,  all  help  to  supply  these  deficien- 
cies. There  is  still  room  for  more  careful  scrutiny  for  inherited 
tendencies  and  hidden  defects,  in  the  entrance  medical  examination, 
as  well  as  in  the  regular  course  of  naval  education,  for  a well  ar- 
ranged system  of  gymnastic  exercises  and  athletic  games,  to  give 
suppleness  to  the  joints,  steadiness  to  the  nerves,  hardness  to  the 
bones,  and  elasticity  to  the  sinews.  Such  games  and  sports  as  the 
young  universally  accept  with  eagerness  and  pursue  with  unflagging 
interest,  should  be  systematically  introduced.  Ample  time,  room, 
and  encouragement  by  rank,  prizes,  and  publicity,  should  be  given 
to  make  a fondness  and  indulgence  in  such  games  as  cricket,  foot- 
ball,  leaping,  boating,  &c.,  the  habit  of  every  member  of  the  lower 
classes  at  least.  An  hour  a day  devoted  to  these  healthful  sports, 
even  if  taken  from  the  study  and  class-room, — even  more,  if  taken 
from  the  idle  lounging,  or  the  listless  walk,  or  vulgar  scuffling,  will 
give  at  once  health  and  strength,  increased  capacity  for  study,  and 
valuable  social  qualities  and  manly  virtues — all  results  of  emphati- 
cally the  highest  professional  value. 

As  part  of  the  physical  training  of  naval  cadets,  the  expansion  of 
the  chest  and  the  culture  of  the  vocal  organs  should  receive  more 
special  attention  than  the  word  of  command  on  parade,  and  the 
questions  and  answers  in  the  examination  would  indicate  they  had 
received.  A clear,  full,  decisive  voice  is  an  clement  of  influence  on 
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the  deck  at  all  times,  and  of  power  in  the  honr  of  danger,  as  well  as 
on  the  field  or  in  the  senate  chamber. 

The  first  beginning  of  habits,  secret  or  open,  which  waste  the 
vigor  of  the  mind  and  body,  should  be  watched  with  professional 
skill  as  well  as  parental  interest,  and  those  cadets  in  whom  such  in- 
dulgences have  grown  into  habits,  should  be  cut  off  from  the  insti- 
tution and  service  without  hesitation  and  without  reprieve. 

Domestic  and  Sanitary  Arrangements. 

The  iustitution  is  peculiarly  fortunate  in  having  had  for  years  a 
Commissary  who  understands  his  business  and  gives  universal  satis- 
faction tonall  concerned.  The  neatness  of  the  kitchen,  the  supply, 
preparation,  and  serving  of  the  food,  the  geniality,  good  order,  and 
enjoyment  of  the  mess-hours,  and  the  fact  that  no  complaint  reached 
the  Visitors  from  any  one  of  the  450  boys,  blessed  with  good  health 
and  plenty  of  physical  exercise,  makes  the  record  of  this  department 
an  exception  to  similar  departments  in  other  large  collegiate  institu- 
tions. This  comes  from  having  the  right  man  in  the  right  pluce. 

The  hospital  arrangements  on  shipboard  and  on  shore,  although 
not  as  large  and  quiet  as  would  be  desirable  or  as  would  be  provided 
specially  in  permanent  quarters,  arc  sufficient  for  the  demands  on 
their  accommodations.  The  location  of  the  institution  and  the  ju- 
dicious arrangement  and  management  of  the  Academy  as  to  cleanli- 
ness, exercise,  and  diet,  as  well  as  the  presence  of  a surgeon  and  two 
assistants  on  the  Academic  staff,  and  numerous  attendants  for  hospi- 
tal sendee,  would  seem  to  act  as  a preventive  of  accidents  and  dis- 
ease, the  mean  daily  percentage  of  sick  on  ship  and  shore  from  Oct. 
1st  to  May  81st  being  returned  at  a little  more  than  three  per  cent, 
out  of  an  average  attendance  of  447  midshipmen.  In  calling  for  the 
annual  reports  to  the  Department  of  the  medical  condition  of  the 
iustitution,  the  Visitors  were  informed  that  a duplicate  copy  or  ab- 
stract was  not  retained.  Such  copy  or  abstract  would  be  highly 
convenient,  and  would  seem  to  bo  even  necessary,  if  it  is  deemed 
advisable  to  have  a periodical  inspection  of  the  sanitary  condition 
and  requirements  of  the  school. 

Religious  Observances  and  Instruction. 

The  regulations  require  that  the  students  shall  bo  assembled  in 
the  chapel  for  prayers  daily,  fifteen  minutes  before  the  breakfast 
honr,  and  that  divine  service  shall  be  held  on  Sunday,  which  officers 
and  students  are  expected  to  attend,  unless  excused  on  the  ground 
of  conscientious  scruples,  declared  in  writing  by  the  former,  and  by 
the  parents  or  guardians  of  the  latter.  These  daily  and  Sunday  cx- 


Digitized  by  Google 


UNITED  STATES  NAVAL  ACADEMV.  017 

crciscs  arc  conducted  by  the  regular  Chaplain  of  the  institution.  lie 
is  at  the  present  time  assisted  in  these  and  other  such  voluntary  re- 
ligious labors  by  three  other  chaplains  of  the  Navy,  who  are  now  in 
residence  as  assistant  professors.  There  are  four  Bible  classes  com- 
posed of  cadets,  and  over  one-eighth  of  the  members  arc  communi- 
cants in  the  different  denominations  of  Newport.  The  student  who 
brings,  in  his  moral  culture  from  home,  religious  convictions  and 
habits,  can  easily  preserve  and  strengthen  them  here,  and  no  amount 
of  instruction  in  the  institution  can  compensate  for  the  neglect  of 
parental  example  and  teaching  in  this  respect.  The  absence  of  the 
religious  element  in  the  character  and  training  of  youth  is  a funda- 
mental defect,  and  no  institution  of  learning,  special  or  general,  can 
safely,  for  any  length  of  time,  dispense  with  appropriate  and  adequate 
means  of  religious  instruction  and  a practical  recognition  of  relig- 
ious obligations,  consistent  with  due  regard  to  the  religious  convic- 
tions of  individuals  and  the  equal  rights  of  all  religious  denomina- 
tions. Such  individual  convictions  and  denominational  rights  can 
be  best  respected,  not  by  ignoring  the  subjects  themselves,  but  by 
selecting  the  chaplain  from  time  to  time  so  as  to  represent  different 
religious  denominations,  and  in  all  cases,  in  reference  to  his  ability 
to  be  useful  as  chaplaiu  in  this  institution. 

The  reading  of  the  Sabbath,  and  one  of  the  exercises  of  Monday 
morning  might  be  so  arranged  as  to  harmonize  with  the  religious 
observances  and  uses  of  Sunday,  and  the  whole  be  made  to  unfold 
and  enforce  the  great,  definite,  and  unchanging  obligations  of  every 
human  being  to  his  fellow-men,  to  his  country,  and  to  God. 

As  part  of  the  religious  and  moral  instruction  of  the  Academy, 
more  at  least  should  be  attempted  to  prevent,  and  if  these  unfortu- 
nately exist,  to  eradicate  certain  vulgar  and  vicious  habits,  whoso 
beginnings  are  small,  but  which  ultimately  take  complete  possession 
of  the  individual.  Although  the  Visitors  can  not,  from  their  own 
knowledge,  speak  of  its  existence,  they  have  had  too  many  assur- 
ances from  those  who  did  know,  to  have  any  doubt  of  the  preva- 
lence of  the  vulgar  and  immoral  practice  of  profanity,  and  that  sev- 
eral of  those  addicted  to  it  are  among  the  youngest  members  of 
their  classes,  who  came  here  entirely  pure  in  this  respect.  The 
medical  and  police  experience  of  the  institution  detects  the  occa- 
sional existence  of  other  tastes  and  habits  more  directly  affecting 
the  health  and  morality  of  their  victims,  and  which  should  and 
doubtless  do  receive  the  considerate  and  vigilant  attention  of  the 
authorities,  especially  of  the  Chaplain,  Surgeon  and  Superintendent. 
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DitcipUtu. 

The  Superintendent  is  charged  with  and  held  responsible  for  the 
good  order  and  discipline  of  the  Academy,  and  it  is  made  the  duty 
of  every  officer,  professor,  and  instructor,  haring  knowledge  of  any 
' violation  of  law  or  regulation,  or  of  any  crime,  irregularity,  neglect, 
or  other  improper  conduct,  of  which  any  student  or  any  other  one 
has  been  guilty,  to  report  the  same  without  delay  to  the  Superintend- 
ent. Offenses  are  defined  with  great  minuteness  and  precision,  and 
the  circle  of  punishments  embraces  demerits  on  the  roll  of  conduct, 
private  and  public  reprimand,  confinement  to  Academy  grounds,  to 
room,  or  to  guard-room,  and  withdrawal  on  necessity,  or  dismis- 
sion. In  the  administration  of  discipline,  the  Superintendent  is 
clothed  with  mnch  power,  which  is  exercised  by  the  present  incum- 
bent with  great  discretion  and  the  happiest  results.  The  private 
memorandum  and  letter  book  of  this  officer,  respecting  every  case 
of  discipline  during  the  year,  was  placed  before  the  Visitors,  and 
they  can  bear  willing  testimony  to  the  preventive  admonition  and 
parental  regard  with  which  he  has  exercised  his  authority. 

Demerits,  to  be  considered  in  making  up  the  conduct-rolls,  are 
assigned  for  all  offenses.  Such  delinquencies  as  are  not  deemed  de- 
serving of  severer  punishment  are  grouped  into  four  classes,  which 
count  ten,  eight,  six,  four,  and  two  demerits  respectively,  besides  a 
miscellaneous  class  counting  from  one  to  ten  demerits  according  to 
circumstances.  The  total  demerits  of  each  cadet  is  expressed  by 
the  sum  of  all  demerits  standing  against  him  on  record  for  the  year, 
increased  for  the  third  class  by  one-sixth,  for  the  second  class  by 
one  third,  and  for  the  first  class  by  one-half. 

No  punishment  of  any  kind  can  be  inflicted  by  other  anthority 
than  that  of  the  Superintendent.  Report  is  read  at  evening  parade 
of  all  demerits  and  other  punishments  that  have  been  inflicted  dur- 
ing the  day,  and  opportunity  is  always  given  for  excuse  or  explana- 
tion. Full  record  is  made  of  every  case  of  discipline,  and  a monthly 
conduct-roll  is  publicly  posted  showing  the  number  of  demerits 
against  each  cadet.  It  is  evident  that  this  conduct-roll  does  not 
fairly  represent  the  character  and  conduct  of  the  cadets,  as  a large 
I number  of  demerits  may  be'  gained  by  numerous  minor  offenses, 
which  involve  neither  immorality  nor  lawlessness,  while  a cadet  who 
has  been  guilty  of  most  flagrant  acts  of  vice  and  disobedience  may 
still  be  charged  with  but  few  demerits.  Yet  the  conduct-roll  has 
but  a subordinate  influence  in  determining  the  general  merit-rolls, 
and  in  the  question  of  dismissal  the  fuller  record  of  punishments,  ns 
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well  as  the  demerit-roll,  lias  its  weight  in  determining  the  action  of 
die  authorities. 

financial  Affairs. 

All  money  appropriated  for  the  support  of  the  Naval  Academy  is 
drawn  for  by  the  Paymaster  and  by  him  deposited  with  the  Sub- 
Treasurer  in  Boston.  The  Paymaster  draws  upon  him,  from  time 
to  time,  to  make  his  disbursements. 

The  principal  heads  of  expenditure  for  the  fiscal  year  ending  June 
80th,  1864,  arc  as  follows: — 

Pay  of  Commissioned  and  Warrant  Officers,  Midship- 
men, Seamen,  and  others,  . . $2+1,771.71 

Pay  of  Professors  and  Asssistants,  . . 35,000.00 

Expenses  of  the  Academy,  School  and  Practice  Ships, 

Surgeon's  necessaries,  contingent  expenses,  and  re- 
pairs of  all  kinds,  . . . 72,753.8+ 

The  total  of  all  expenditures  from  1st  July,  1863,  to  May  31st, 
186+,  is  reported  at  $383,41 9.+1. 

From  the  pay  of  the  midshipmen,  which  is  $500  per  annum,  $100 
arc  reserved  yearly  to  be  paid  upon  graduation,  though  this  sum  is 
sometimes  diminished  by  unavoidable  circumstances.  There  is  also 
deducted  from  their  pay,  the  amount  of  board — at  present  $16.50 
per  month — and  $3.00  per  month  for  washing.  The  aggregate  of 
these  sums  is  paid  monthly  by  the  Paymaster  to  the  Commissary. 
Articles  of  clothing  for  the  midshipmen  are  provided  under  contract 
by  the  Storekeeper  with  the  approval  of  the  Commandant.  All  other 
articles  for  their  use  arc  purchased  by  the  Storekeeper,  from  funds 
provided  by  the  Paymaster,  at  prices  sanctioned  by  the  Command- 
ant. 

The  midshipmen  receive  such  articles  as  they  desire  upon  requi- 
sition approved  by  the  Commandant,  and  no  other  articles  are  per- 
mitted to  be  sold  to  them  than  those  which  the  Storekeeper  is  au- 
thorized to  have.  Each  midshipman  has  a pass-book  in  which  his 
purchases  are  entered,  and  regular  report  is  made  by  the  Store- 
keeper to  the  Paymaster,  who  charges  against  each  the  aggregate 
amount  of  his  purchases.  On  the  30th  April,  1864,  the  amount  of 
balances  still  due  to  the  midshipmen  was  $+4,579.93,  the  aggregate 
of  indebtedness  by  them  being  only  $111.90.  The  amounts  to  the 
credit  of  the  members  of  the  graduating  class  vary  from  $180  to 
$+00. 

The  accounts  of  the  Commissary  are  examined  quarterly  by  a 
committee  of  three  officers  appointed  by  the  Superintendent,  to 
whom  they  make  report.  The  Visitors  deemed  it  their  duty  to  go 
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behind  the  reports  of  this  committee,  and  deputed  one  of  their 
number  to  examine  personally  the  original  accounts  of  the  Commis- 
sary and  Storekeeper.  As  the  result  of  this  examination,  which 
was  conducted  with  the  most  rigid  scrutiny,  it  is  but  justice  to  state 
that  they  found  the  accounts  correct  in  all  their  details,  and  the 
prices  of  all  articles  as  low  as  they  can  he  purchased  at  wholesale 
in  the  city  of  New  York,  and  the  Visitors  consider  the  financial 
a Hairs  of  the  Academy  as  conducted  with  commendable  skill  and 
fidelity. 

While  the  Visitors  bear  willing  testimony  to  the  fidelity  with 
which  the  financial  affairs  of  the  Academy,  as  well  as  the  depart- 
ments of  subsistence,  discipline,  and  instruction,  are  and  have  been 
administered,  they  can  not  but  express  their  disappointment  at  the 
very  small  number  of  officers  of  the  lowest  rank  which  the  institu- 
tion has  contributed  to  the  naval  service.  With  an  aggregate  an- 
nual expenditure  of  several  hundred  thousand  dollars,  the  aggregate 
number  of  graduates,  since  the  opening  of  the  four  years’  course,  in 
1851,  including  the  three  classes  of  1858,  ’59  and  ’60,  which  were 
ordered  into  active  service  in  1802  and  '63,  before  completing  their 
studies,  is  but  269,  or  at  the  rate  of  less  than  22  each  year,  at  an 
expense  to  the  country  of  over  $1 2,000  for  each  graduate.  If  the 
93  who  entered  the  service  with  only  two  or  three  years’  residence 
had  completed  their  course,  the  aggregate  expense  for  each  graduate 
would  have  exceeded  $15,000.  This,  as  it  appears  to  the  Visitors, 
small  result,  is  due  mainly  to  the  want  of  care  in  selecting  candi- 
dates, and  the  very  low  standard  of  general  scholarship  required  for 
entering  the  Academy.  The  experience  of  this  institution  is  the 
same  as  that  of  others  of  the  same  character;  any  mode  of  selection 
which  docs  not  test  in  advance  the  natural  aptitude  and  preparation 
for  the  special  studios  of  the  course,  and  exclude  rigorously  all  who 
arc  found  deficient,  will  burden  the  institution  with  a number  of  stu- 
dents which  will  have  to  be  thrown  off  after  months  and  sometimes 
years  of  struggling  to  incorporate  them  into  the  regular  classes  and  to 
the  manifest  injury,  in  the  meantime,  of  the  scholarship  and  char- 
acter of  the  institution.  While  a nomination  by  patronage,  and  a 
pass  examination  have  a direct  tendency  to  reduce  the  average  abil- 
ity of  the  selected  candidates  to  the  minimum  required,  a competi- 
tive examination  raises  the  general  average  to  the  maximum  ability 
of  all  who  apply. 

Graduating  Class  of  1864. 

The  present  graduating  class  (consisting  after  the  final  examination 
of  31)  at  the  close  of  its  third  year  has  completed  the  whole  course 
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prescribed,  excepting  that  the  Calculus  has  been  omitted  and  that 
Surveying  has  been  limited  to  instruction  in  Harbor  and  Coast 
Surveying,  from  Bowditch.  Steam  and  the  Steam-engine  have  re- 
ceived fuller  attention  from  this  than  any  preceding  class,  embracing 
six  weeks  of  theory  and  practice  on  board  of  the  steamer  Marblehead 
— altogether  too  little  attention  for  a department  so  important. 
Two  summer  cruises  have  been  made  by  this  class — both  coast 
cruises — the  first  on  board  the  John  Adams,  from  June  6th  to  Sept. 
30th,  1802;  the  second  from  16th  Juno  to  25th  Sept.,  1864,  in 
which  the  following  vessels  were  united,  viz.:  Flagship  Macedonian, 
sloop  of  war  Marion,  screw  steamer  Marblehead,  and  the  yacht 
America.  Upon  these  cruises  the  midshipmen  were  practiced  in 
all  the  regular  duties  attaching  to  the  posts  of  lieutenant  and  mas- 
ter, taking  by  turns  upon  themselves  the  working  of  the  ship,  in 
the  different  vessels ; making  and  calculating  observations  for  deter- 
mining the  ship’s  position,  going  through  all  possible  manoeuvres  and 
performing  the  duties  incident  to  the  management  of  ships  in  ac- 
tion, in  heavy  weather,  or  in  the  many  emergencies  which  arise 
requiring  superior  skill  in  seamanship.  They  were  engaged  in 
instructing  the  crews  in  gunnery,  in  infantry  and  sword-drill,  and  in 
drill  of  the  battery.  They  were  also  detailed  for  actual  boat  service, 
and  for  the  transferring  of  howitzers  and  marines  from  ship  to  shore. 
During  the  last  cruise  Meyer’s  code  of  signals  was  used  by  the 
graduating  class  as  signal  officers,  in  communicating  from  vessel  to 
vessel  in  the  fleet,  and  instruction  was  also  given  in  the  Naval  Code 
of  signals,  and  in  Navigation  throughout  the  cruise  to  all  cadets  on 
board.  In  addition  to  these  cruises  tho  yacht  America,  in  charge 
of  cadets  of  this  class,  as  commanding  officers,  has  been  engaged  in 
the  performance  of  despatch-boat  duty,  and  also  special  “ coast 
picket  duty  ” in  search  for  the  Tallahassee. 

The  experience  of  this  class — made  up  of  three  advanced  sections 
of  what  is  now  the  second  class  (the  graduating  class  of  1865,) 
would  seem  to  indicate,  that  under  a Bystem  of  appointment  that 
should  admit  from  the  start  only  those  who  had  maturity  of  mind 
and  requisite  scholarship,  tho  professional  studies  of  the  Academy 
might  be  completed  in  three  years.  This  is  one  year  longer  than 
the  course  of  the  French  Naval  School  at  Brest,  the  entrance  ex- 
amination of  which  would  exclude  most  of  the  graduates  of  our 
Academy. 

III.  RECOMMENDATION'S. 

The  Visitors  close  their  report  with  the  following  suggestions,  as 
Jie  results  of  their  examinations  and  conferences,  in  reference  to  the 
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further  development  of  the  Naval  Academy  and  the  extension  of 
nantical  education  generally,  for  the  consideration  of  the  Depart- 
ment. 

I.  Until  the  pupils  of  the  Naval  Academy  have  gone  through  the 
theoretical  and  practical  course  of  instruction  provided  in  this  in- 
stitution expressly  to  qualify  them  to  act  as  Midshipmen,  tho  Vis- 
itors recommend  that  they  be  designated  as  Naval  Cadets — simply 
candidates  for  the  lowest  official  rank  in  the  Navy — and  that  no  ca- 
det be  rated  as  midshipman,  no  matter  how  well  up  he  may  be  in 
his  studies,  until  be  has  had  at  least  eighteen  months  of  professional 
practice  afloat,  towards  which  time  tho  actual  time  at  sea  of  each 
experimental  cruise  shall  be  credited. 

II.  As  the  most  direct  blow  to  the  hindrances  which  practically 
exclude  a large  portion  of  the  youth  of  the  country,  no  matter  how 
strong  may  be  their  predilection  or  great  their  acquired  fitness  for 
the  naval  service,  from  even  a chance  of  being  admitted  to  this  na- 
tional school ; — as  the  most  effectual  preventive  of  the  disappoint- 
ments now  experienced  by  individuals  and  families  in  the  failure  of 
many  appointees  to  pass  the  entrance  examination,  or  to  meet  even 
the  low  requirements  of  the  first  year’s  course ; — as  the  only  effect- 
ual way  of  ridding  the  institution  of  the  low  average  ability  and  at- 
tainments which  characterize  the  lower  sections  of  every  class,  and 
of  bringing  up  the  talent  and  scholarship  and  conduct  of  the  whole 
corps  to  tho  average  of  the  first  two  sections ; — as  a sure  guaranty 
against  the  early  resignation  of  officers  educated  at  the  public  ex- 
pense for  a life  service  in  the  Navy,  and  of  a progressive  and  honor- 
able career  as  long  as  life  and  health  last ; — as  a powerful  attraction 
to  draw  to  this  department  of  the  public  service  a fair  share  of  the 
best  talent  and  loftiest  ambition  of  the  youth  of  the  country,  and  as 
a stimulus  to  their  best  efforts  for  self  and  school  improvement  for 
this  purpose — the  Visitors  recommend  the  immediate  abandonment 
of  the  custom  of  selecting  candidates  for  admission  by  individual 
patronage,  in  consideration  of  neighborhood,  relationship,  or  party 
connection,  or  the  better  motives  of  the  poverty  or  the  public  ser- 
vice of  parents,  and  that  all  appointments  be  hereafter  made  in  con- 
sideration of  the  personal  merit  of  the  applicant,  ascertained  by  a 
public  competitive  examination,  conducted  before  an  impartial  tri 
buna),  constituted  as  shall  be  prescribed  by  law.  Admission,  sought 
and  obtained  in  this  way,  'will  be  honorable  to  the  successful  candi- 
dates, a source  of  pride  to  tho  neighborhood  and  State  from  which 
they  come,  a reward  to  the  teachers  who  have  prepared  them,  and 
a stimulus  to  the  industry  and  good  conduct  of  their  comrades  « 
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home.  The  classes  of  the  Academy,  replenished  every  year  by  new 
recruits,  all  of  whom  have  sought  the  service  from  personal  choice 
and  won  their  place  by  personal  merit  founded  on  natural  aptitude 
and  rigor  of  mind  and  acquired  knowledge,  and  who  regard  the 
diligent  improvement  of  these  opportunities  of  professional  study 
and  practice  as  the  true  road  to  honorable  promotion  hereafter,  to 
be  gained  by  farther  industry  and  devotion — will  at  once  have  an 
average  ability  and  scholarship  equal  to  that  now  attained  by  only 
five  or  six  out  of  every  one  hundred,  and  a large  proportion  of  the 
cases  of  discipline,  the  “ dead  weights,”  the  reexaminations,  and  tho 
failures  from  inability,  distaste,  or  want  of  preparatory  knowledge, 
will  forever  disappear  from  the  records  of  tho  Academy. 

These  suggestions  have  not  tho  merit  of  originality  nor  the  ob- 
jections of  novelty.  Tho  principle  recommended  has  stood  the 
test  of  seventy  years'  trial  in  France  in  naval  and  similar  public 
schools,  and  is  now  in  successful  operation  in  England,  as  well  as  in 
most  of  the  military  schools  of  Europe.  It  has  been  again  and 
again  urged  by  thoughtful  friends  of  this  institution  and  of  our 
other  national  school  at  West  Point,  as  tho  most  effectual  remedy 
for  the  evils  complained  of.  Tho  Academic  Board  of  this  Academy, 
in  answer  to  a request  from  a committee  in  1 858  for  its  opinion  on 
this  point,  replied: — "The  Academic  Board  has  long  been  of  tho 
opinion  that  tho  present  system  of  appointing  midshipmen  without 
care  in  their  selection,  was  undermining  the  very  existence  of  the  in- 
stitution. The  records  of  the  Academy  show  that  scarcely  more 
than  one-fourth  of  those  admitted  graduate.  The  fault  lies  with 
the  appointing  power,  which  has  not  kept  the  institution  supplied 
with  the  proper  material,  and  the  Board  has  been  powerless  in  ap- 
plying a remedy.  It  has  done  all  in  its  power  by  recommending  a 
higher  standard  of  proficiency.”  The  Visitors  for  1862,  in  the  Re- 
port of  their  examinations,  remark  : — “After  a careful  examination 
of  the  subject,  the  Board  has  been  forced  to  the  conclusion  that  the 
selection  of  candidates  has  not  been  made  with  sufficient  reference 
to  the  wants  of  tho  public  service,  but  has  been  and  continues  to 
be  regarded  as  a portion  of  the  patronage  of  the  members  of  Con- 
gress making  the  nominations.  The  evil  does  not  stop  here ; for  in 
many  cases,  after  they  have  been  appointed  without  regard  to  tal- 
ents or  fitness,  and  have  obtained  admission  to  the  institution,  and 
subsequently  have  been  found  incapable  to  pursue  the  studies  of  tho 
class  to  which  they  belong,  the  influence  of  the  same  member  of 
Congress  originally  nominating  them  is  successfully  used  to  con- 
tinue them  at  the  institution,  in  obtaining  authority  for  them  to  re- 
commence their  studies  by  joining  a lower  class;  thus  retaining 
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those  wanting  in  talents  and  fitness,  to  the  exclusion  of  others  of 
suitable  qualifications  that  might  be  presented.  An  institution  like 
this,  in  which  the  students  are  educated  and  supported  by  the  gov- 
ernment, ought  to  have  them  selected  from  the  highest  and  most 
promising  youths  of  the  country.”* 

The  same  general  principle,  selection  by  merit,  ascertained  by  the 
same  general  method,  competitive  examination,  conducted  on  such 
conditions  as  Congress  shall  authorize  or  prescribe,  has  been  recom- 
mended for  appointments  to  the  kindred  national  institution — the 
Military  Academy  at  West  Point — with  the  view  of  removing  the 
same  hindrances  and  remedying  the  same  defects  in  the  practical 
working  of  that  school.  That  eminent  military  teacher  and  admin- 
istrator, General  Thayer,  under  whom  the  Academy,  notwithstand- 
ing many  hindrances  and  defects,  attained  its  highest  development, 
recommended  the  adoption  of  this  principle  nt  the  outset  of  his  ad- 
ministration, after  having  seen  its  successful  operation  in  the  mili- 
tary schools  of  France:  and  he  has  recently,  after  the  lapse  of  nearly 
fifty  years,  all  of  them  spent  in  actual  experience  or  observation  of 
the  practical  results  of  a different  principle,  renewed  the  recom- 
mendation in  a communication  to  the  Secretary  of  War.  He  has, 
within  the  present  year,  declared  his  belief  that  the  adoption  at  the 
start,  and  the  continuous  recognition  of  this  principle,  the  selection 
of  candidates  for  admission  on  the  ground  of  personal  merit  and 
aptitude  for  the  special  purposes  of  the  institution,  in  appointments 
to  the  Military  Academy,  would  have  more  than  doubled  its  useful- 
ness, would  have  avoided  most  of  the  difficulties  of  administration 
which  it  has  encountered,  would  have  prevented  the  popular  preju- 
dices which  demagogues  and  disappointed  parents  and  Congress- 
men have  fostered,  and  would  have  gained  for  it  a larger  measure  of 
the  popular  favor. 

The  Visitors  of  the  Military  Academy  for  1863,  in  their  Report 

* An  enrlv  friend  of  this  institution,  on  learning  the  fact  stated  in  the  same  Report  of  JWJ,  from 
which  the  above  extract  is  taken,  '*  that  in  the  course  of  six  years  one  hundred  and  twenty-four 
students  were  turned  hack  to  pursue  a second  time  portions  of  the  academic  course,”  and  of  this 
number  only  six  passed  the  final  examination,  (thereby  costing  the  country  over  $300,000  in  pay, 
salaries,  and  equipment,  for  absolutely  nothing,  and  at  the  same  time  depriving  the  naval  service  of 
an  equal  number  of  competent  young  officers,)  writes  to  a member  of  this  Board  as  follows: — “ ( 
have  had  the  curiosity  to  question  fitly  middies,  os  I happened  to  meet  with  them,  without  selec- 
tion, and  representing  different  classes  in  the  institution  nnd  different  States,  as  to  the  circumstances 
of  their  appointment— and  of  these  fifty,  forty  were  the  near  relations  or  sons  of  political  friends  of 
the  parties  making  the  nominations,  and  five  were  the  sons  of  persons  in  official  stations  at  Wash- 
ington, although  appointed  'at  large,’  leaving  but  five  for  selection  from  other  sources.  In  several 
eases  the  answers  were  significant—*  My  father  had  to  bleed  freely  for  my  appointment.'  • My 
brother  worked  hard  for  his  election.*  * I had  the  promise  of  a cadetship  at  West  Point,  but  as 

there  was  no  vacancy  that  year,  I got  an  appointment  here.*  * ( am  an  exchange.  Senator 

got  an  appointment  for  Mr.  C.’s  nephew,  and  Mr.  C.  nominated  Senator  --  - friend’s  son  for  tha 
place.'  [Ed.  of  .flmcr.  Journal  of  Fsduealion.] 
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to  the  Secretary  of  War,  go  into  an  extenile<l  discussion  of  the  ad 
vantages  and  objections  to  this  principle  and  mode  of  making  ap- 
pointment'. To  this  document  reference  is  made  as  embodying  the 
convictions  of  this  Board  as  to  the  probable  working  of  the  same 
principle  in  admissions  to  the  Nava!  Academy. 

III.  In  connection  with  a change  in  the  mode  of  appointment, 
the  Visitors  would  commend  to  the  consideration  of  tho  Department 
a revision  of  the  conditions  as  to  the  age,  bodily  vigor,  and  general 
knowledge  of  candidates.  The  old  sytem  of  training  naval  officers, 
by  placing  boys  at  the  early  age  of  twelve  or  fourteen  years  on  ship- 
board in  the  daily  and  constant  practice  of  the  routine  of  the  ship, 
when  accompanied  with  the  parental  oversight  of  the  captain  as  to 
conduct,  and  with  regular  and  progressive  instruction  in  the  science 
and  art  of  his  profession,  on  ship  and  shore,  by  the  teacher  of  math- 
ematics and  navigation — has  produced  mnny  capable  commanders, 
out  of  the  larger  number  who  have  been  ruined  for  the  want  of 
proper  supervision  and  instruction,  or  grown  up  into  men  of  mcro 
routine.  Some  of  the  brightest  names  in  tho  records  of  our  own  and 
of  the  English  naval  service  had  no  other  education  or  training  than 
this.  But  these  are  the  exceptions,  and  their  success  was  ns  much 
due  to  opportunity  and  original  genius,  as  to  their  early  and  con- 
tinuous ship  experience.  That  system  of  training  officers  is,  how- 
ever, everywhere  abandoned,  and  the  present  aim  of  every  naval 
power  in  the  world  is  to  seek  out  young  men  having  a fondness  for 
sea-life,  with  a generous  ambition  for  naval  distinction,  with  an  apt- 
itude for  the  sciences  which  qualify  and  adorn  the  naval  officer,  with 
vigor  of  body  to  bear  the  inevitable  exposures  of  the  sendee,  and 
with  a large  amount  of  general  knowledge,  and  then  subject  them 
to  a special  course  of  professional  study  and  practice  in  a naval  schooL 
For  every  stage  of  promotion,  additional  knowledge  as  well  as  pro- 
fessional experience,  tested  by  successive  rigid  examinations,  aro 
required.  The  experience  of  this  class  of  schools  indicates  that 
those  original  qualities  and  acquired  qualifications  deemed  indispens- 
able in  candidates  for  the  proper  mastery  of  a thorough  course  of  na- 
val instruction,  can  not  often  be  found  in  young  men  under  eighteen 
years  of  age. 

IV.  With  an  advance  in  the  average  age,  maturity  of  mind,  and 
preparatory  attainments  of  tho  cadets  on  admission,  the  Visitors 
believe  a revision  and  readjustment  of  tho  subjects  and  course  of 
instruction  can  be  advantageously  made,  which  in  connection  with 
tho  new  schools  of  naval  construction,  and  of  marine  engineering, 
would  greatly  extend  the  range,  depth,  and  practical  value  of  the 
education  of  the  naval  officer,  without  prolonging  the  time  now 
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devoted  to  its  acquisition.  If  the  Academy  can  be  relieved  of 
the  large  amount  of  merely  elementary  general  education  which  ev- 
ery graduate  of  the  common  schools  of  the  country  ought  to  have 
received,  and  which  in  a few  years  every  aspirant  to  the  privileges 
of  this  school  would  contrive  to  get,  if  the  law  made  its  acquisition 
necessary  as  a preliminary  to  a competitive  examination — then  the 
whole  general  scientific  course  could  be  mastered  in  two  years, 
with  a large  amount  of  military  and  naval  tactics,  as  well  as  of 
practical  seamanship  in  the  two  summer  cruises.  At  this  point 
the  Visitors  recommend  to  the  consideration  of  the  Department  the 
establishment  of  the  following  departments,  or  schools,  in  each  of 
which  the  course  of  instruction  shall  be  far  more  comprehensive 
and  thorough  than  is  now  practicable  where  the  branches  constitute 
parts  of  a single  course : — 

First. — Of  Navigation  and  Seamanship. 

Second. — Of  Naval  Ordnance  and  Practical  Gunnery. 

Third. — Of  Hydrography,  Marine  Surveying,  Astronomical  Ob- 
servations, Construction  of  Charts,  <fcc. 

Fourth. — Of  Drawing,  Naval  Designs,  Construction  of  Ships, 
Naval  Machinery,  Docks,  die. 

Fifth. — Of  Steam  and  Marine  Engineering. 

Sixth. — Of  Naval  History  and  Strategy,  International  Law — 
especially  of  belligerents  and  neutrals — and  the  Law  of  the  Sea, 
Consular  Duties,  die. 

Seventh. — Of  Modern  Languages. 

Into  each  of  these  schools  let  the  cadets  be  drafted,  the  choice 
to  be  determined  by  their  own  predilection  or  comparative  fitness, 
at  the  close  of  the  second  year,  and  after  completing  such  number 
of  these  courses,  not  less  than  four,  as  may  bo  prescribed,  let  them 
have  the  privilege  of  an  examination. 

Each  of  these  departments  or  schools  might  be  opened  to  a cer- 
tain number  of  candidates,  on  competitive  examination,  from  each 
Stato — no  matter  where  they  may  have  received  their  education — and 
permission  might  be  given  to  officers  of  any  rank  to  review  and  ex- 
tend their  knowledge  of  either  of  these  departments  with  the  more 
advanced  text-books  and  means  of  instruction.  By  this  arrange- 
ment the  service  will  secure  the  highest  development  of  any  special 
aptitude,  preparation,  or  experience — and  will  more  frequently  get 
“ the  right  man  in  the  right  place.” 

The  importance  of  these  great  departments  of  the  naval  Bervice,  and 
of  special  preparation  for  them,  is  fully  appreciated  by  the  Academic 
Board,  but  any  attempt  to  give  this  preparation  to  all  the  members 
of  the  present  c'asscs,  with  such  unequal  and  deficient  preparatory 


Digitized  by  Google 


UNITED  STATES  NAVAL  ACADEMY. 


92V 


knowledge  and  with  such  diverse  aptitudes  for  particular  branches, 
would  be  futile.  The  attempt  to  teach  as  much  as  is  now  done, 
under  the  circumstances,  only  produces  confused  and  unsatisfactory 
results  with  a large  portion  of  the  class.  The  remedy  for  this  state 
of  things  seems  to  the  Visitors  to  be  in : — 

1.  More  thorough  preparation,  higher  average  ability,  and  great- 
er maturity  of  mind  on  the  part  of  the  cadets. 

2.  A thotough  scientific  course  up  to  a certain  point,  for  all  the 
cadets,  to  occupy  two  years. 

3.  The  requiring  of  linguistic  training  (in  ono  or  more  modern 
languages,)  only  of  those  who  show  some  aptitude  or  previous  prep- 
aration for  the  same. 

4.  An  option  of  two  or  three  of  the  above  courses,  and  a tho- 
rough proficiency  in  those  selected  before  being  permitted  to  pass  as 
midshipman. 

5.  And  finally  continuation  of  study  as  well  as  of  practice  after 
graduation  in  the  directions  for  which  there  is  a demonstrated  fit- 
ness and  ability. 

V.  The  Visitors  deem  it  desirable  to  concentrate  in  and  around 
the  Naval  Academy  the  largest  amount  and  tho  highest  quality  of 
teaching  ability,  naval  experience,  and  tho  apparatus  and  opportuni- 
ties of  practice  of  every  kind  connected  with  the  naval  service. 
But  they  would  also  commend  to  tho  consideration  of  the  Depart- 
ment the  encouragement  of  Naval  Institutes,  dr  temporary  courses 
of  instruction,  at  suitable  seasons  of  the  year,  in  some  of  the  great 
departments  of  naval  education  specified  in  the  foregoing  classifica- 
tion— for  the  benefit  of  officers  on  furlough,  or  connected  with  the 
National  Dockyards  and  Depositories,  especially  those  in  the  neigh- 
borhood of  large  collegiate  institutions,  on  tho  request  of  a certain 
number  of  such  officers.  Private  naval  architccta  and  shipmasters 
might  also  be  invited  to  attend  these  Institutes.  Something  of 
this  kind  should  be  provided,  especially  if  continued  study  and 
examination  is  required  by  law  and  regulation  at  every  stage  of 
promotion  in  the  naval  service. 

VI.  The  absence  of  elementary  naval  schools  and  of  any  regular 
instruction  in  navigation,  tho  want  of  nationality  and  the  low  con- 
dition of  the  seaman-class  generally,  prevents  any  considerable 
demonstration  or  recognition  of  that  nautical  taste  and  aptitude  for 
sea-life  in  the  great  mass  of  the  population,  which  ought  to  be  the 
basii  of  all  special  nautical  training.  To  remedy  this  state  of 
things,  to  dcvelope  and  cultivate,  where  it  exists,  a desire  for  a 
maritime  career,  to  provido  at  once  a supply  of  intelligent,  hardy, 
*ud  well-trained  seamen,  mates,  and  masters,  for  tho  national  as 
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well  as  for  the  commercial  marine,  in  time  of  peace  as  well  as  in  the 
emergencies  of  a sudden  or  a great  war,  the  Visitors  recommend  the 
inauguration,  under  the  auspices  of  the  Naval  Department,  of  a sys- 
tem of  navigation  schools  and  naval  instruction,  in  addition  to  and  in 
connection  with  our  present  system  of  naval  apprenticeship,  commen- 
surate with  the  demands  of  the  service,  the  country,  and  the  ago. 
As  the  basis  of  this  system,  they  recommend  the  immediate  offer 
of  pecuniary  aid  to  encourage  the  establishment  of  a class  of  navi- 
gation schools  in  all  the  large  seaports  of  the  country,  subject  to 
thorough  national  inspection  in  order  to  secure  uniformity  and  effi- 
ciency. They  do  not  deem  it  necessary  to  consider  here  the  organ- 
ization, management,  and  instruction  of  this  class  of  schools,  far- 
ther than  to  present  the  outline  of  a system. 

1.  The  schools  which  they  contemplate,  are  not  to  be  government 
schools — althojigh  they  will  be  aidod  and  inspected  by  the  Naval 
Department.  Their  original  establishment,  buildings,  material,  equip- 
ment, and  immediate  management  will  belong  to  the  local  Board 
of  Trade  or  Commerce  representing  the  shipping  and  commercial 
interests  of  the  communities  in  which  they  are  located.  Through 
such  Board,  the  State  or  municipal  authorities,  or  individuals,  can 
extend  pecuniary  aid  for  the  original  outfit  or  annual  support. 

2.  The  objects  aimed  at  in  the  internal  constitution  of  the  schools 
and  classes,  will  bo  thorough  instruction  in  navigation,  seamanship, 
and  kindred  branches  through : — First — Evening  classes  for  adults, 
(seamen,  mates,  or  masters,)  who  can  not  attend  regularly  on  account 
of  absence  from  port  or  engagements  by  day,  in  which  the  instruc- 
tion will  necessarily  be  elementary  ami  fragmentary ; Second — A 
junior  department  or  division,  in  which  instruction  in  arithmetic, 
drawing,  commercial  geography,  and  statistics,  will  be  given,  as  well 
as  in  navigation,  the  use  of  instruments,  calculation  of  observations, 
keeping  a log-book,  journal,  <kc ; Third — A senior  department,  in 
which  a thorough  course  of  mathematics,  navigation,  nautical  astron- 
omy, steam  and  steam  navigation,  ifcc.,  will  be  given,  with  facilities 
for  acquiring  one  or  more  of  the  languages  of  the  nations  with 
which  we  have  large  commercial  dealings. 

3.  The  extension  of  any  government  aid  should  be  ba«ed  on  the 
condition  that  suitable  buildings  and  material  equipment  are  fur- 
nished and  kept  in  repair  and  working  order  by  the  local  Board,  or 
committee  of  the  same,  charged  with  the  immediate  management 
of  the  school ; and  such  aid  shall  be  subject  to  reduction  and  with- 
drawal for  the  succeeding  year  on  the  recommendation  of  the  De- 
partment inspectors.  For  the  first  year  the  only  condition  shou'd 
he  the  actual  payment,  from  other  sources,  of  an  equal  amount  for 
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the  annnal  expense  of  the  school,  subject  to  the  disposal  of  the  local 
Board.  For  the  second  and  subsequent  years,  the  sura  paid  by  the 
government  shall  be  appropriated  in  portions ; first — a specific 
sum  to  the  principal  teacher  and  assistants  according  to  the  grade  of 
certificated  qualification  each  may  hold ; Second — a specific  sura  to 
the  managers  of  each  school  for  the  annual  expense  of  the  same, 
according  the  average  daily  or  evening  attendance  of  the  whole 
number  enrolled  in  each  class  or  division  for  a specified  period  of 
time  in  each  year;  Third — a specific  sum  to  the  managers  of  each 
school  according  to  the  number  of  pupils  who  shall  complete  certain 
specified  courses  of  study  to  the  satisfaction  of  the  inspectors  upon 
examination  by  them ; Fourth — a specified  sura  in  prizes,  in  the 
form  of  chronometers,  sextants,  text-books  in  navigation,  <kc.,  to 
be  competed  for  by  all  the  pupils  of  each  division  of  a school ; Fifth 
— a specified  sum  in  aid  of  such  professional  experierffce  as  can  be  se- 
cured for  the  younger  members  of  the  school,  as  is  now  given  to  na- 
val apprentices.  All  payments  by  the  government  should  be  so  made 
as  to  secure  and  reward  the  services  of  able  and  faithful  teachers,  the 
regular,  punctual,  and  prolonged  attendance  of  pupils  to  the  comple- 
tion of  each  course  which  they  enter,  and  the  liberal  cooperation 
of  the  local  municipal  authorities  and  the  commercial  and  shipping 
portions  of  the  community  in  which  the  school  is  located.  Without 
such  cooperation  the  whole  plan  will  fail.  The  school  need  not  bo 
free— but  let  the  instruction  be  good,  practical,  and  cheap,  and  its 
possessor  be  sure  of  a lucrative  employment,  and  then  there  will  be 
a demand  for  it. 

And  why  should  not  the  national  government  enter  upon  this  or 
a better  devised  system  of  training  its  own  seamen,  and  advancing 
its  naval  and  commercial  interests  ? All  maritime  nations,  either 
directly  and  exclusively  by  the  central  government,  or  through  local 
boards  of  trade  and  commerce,  have  aimed  to  protect  the  lives  and 
property  of  citizens  engaged  in  commerce  and  navigation,  by  pro- 
viding not  only  for  the  erection  of  light  houses,  buoys,  and  other 
material  safeguards,  but  also  by  an  adequate  supply  of  competent 
pilots  and  mariners,  duly  traiued  and  commissioned.  Our  own 
government  has  recognized  its  duty  in  all  these  respects,  and  in  the 
recent  enormous  expansion  and  peculiar  risks  of  the  steam-marine, 
has'cstablishcd  a system  of  inspection  which  is  intended  to  reach 
every  engine  used  for  the  propulsion  of  every  vessel  of  any  class  in 
all  waters  subject  to  national  law.  Surely  the  same  policy  which 
permits  and  justifies  this  interference  of  the  national  arm  and  the 
application  of  the  national  resources  to  build  light-houses,  erect 
buoys,  register  the  names,  tonnage,  and  ownership  of  veaels; 
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wliich  commissions  pilots,  inspects  steam-boilers,  surveys  harbors, 
makes  observations  of  the  stars,  the  currents  of  the  ocean  and  the 
prevalent  directions  of  the  winds  in  different  seasons  and  latitudes ; 
constructs  and  circulates  maps  and  charts,  and  does  all  these  things 
for  the  protection  of  commerce  and  for  the  use  of  the  navy,  will, 
in  behalf  of  the  same  great  interests,  when  satisfied  that  they  are 
jeopardized  by  present  neglect,  see  and  be  assured  that  the  masters, 
mates,  and  seamen,  who  have  all  the  precious  lives  and  enonnous 
properties  embarked  in  commerce  in  their  keeping,  are  properly 
trained  in  the  science  and  art  of  navigation. 

The  liberal  educational  policy  of  the  national  government  which 
has  set  apart  over  one  hundred  millions  of  acres  of  the  national  do- 
main for  educational  purposes,  which  if  the  right  of  inspection  in- 
to its  application  had  been  asserted  and  exercised,  would  have 
amounted  ere'  this  time  to  a permanent  fund  of  over  five  hundred 
millions  of  dollars — and  which  has  more  recently  appropriated  over 
six  hundred  thousand  acres  of  public  land  for  the  establishment  of 
agricultural  and  scientific  schools; — the  similar  policy  of  the  State 
governments,  that  holds  all  property  subject  to  taxation  for  the 
support  of  schools,  and  that  authorizes  the  most  munificent  appro- 
priations for  free  public  schools  in  all  of  the  large  cities,  which  are 
also  the  great  seaports  of  the  country — all  justify  the  belief  that  a 
system  of  education  for  this  large  class  of  the  community,  once 
fairly  entered  upon  by  the  national  government,  will  be  cheerfully 
and  liberally  responded  to  and  sustained. 

In  England  the  same  necessity  which  exists  in  this  country — the 
reluctance  of  young  people  in  good  circumstances,  to  enter  the  mar- 
itime service — the  low  state  of  the  professional  as  well  as  general 
education  of  her  seaman-class — the  enormous  amount  of  property 
and  the  large  number  of  lives  directly  interested  in  commerce  and 
navigation — the  reliance  for  properly  manning  the  national  vessels  in 
the  sudden  emergency  of  war,  on  the  commercial  marine — the  rep- 
resentative character  which  mariners  bear,  of  the  religion,  manners, 
anil  civilization  generally  of  the  country,  to  all  nations  which  they 
visit — the  desire  for  the  elevation  of  this  large  class  of  the  popula- 
tion in  intelligence,  morality,  and  physical  well-being,  for  its  own 
sake  as  well  as  for  the  happiness,  safety,  and  glory  of  the  whole 
country — has  prompted  the  government  to  organize  a system  of 
nautical  education,  not  only  for  officers,  gunners,  architects,  ship 
wrights,  engineers,  seamen,  and  boys  employed  directly  in  the  na- 
tional service,  but  for  the  masters,  mates,  sailors,  and  boys  in  her  large 
commercial  marine.  Prior  to  1853,  the  whole  reliance  of  that  coun- 
try for  the  professional  education  of  nmsters  and  mates  was  their  reg- 
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istration  after  an  examination  in  the  mere  mechanical  knowledge  of 
navigation  and  seamanship.  To  obtain  this  knowledge,  reliance  was 
placed  on  the  economic  law  of  supply  and  demand,  and  in  this  case 
as  in  others  of  an  intellectual  and  moral  nature,  the  least  demand 
was  made  by  those  in  the  greatest  want.  Only  here  and 
there,  in  the  great  seaport  towns,  individuals  poorly  qualified  in 
most  instances,  opened  schools  and  classes  of  navigation,  in  which 
instruction  of  the  most  elementary  and  mechanical  character  was 
given  without  system,  to  a very  small  number,  and  without  super- 
vision or  responsibility.  In  1853,  after  the  great  International  Ex- 
hibition had  demonstrated  the  superiority  of  France  and  other  con- 
tinental nations,  in  the  scientific  as  well  as  artistic  training  of  their 
industrial  classes,  the  English  Government  constituted  a Depart- 
ment of  Art  and  Science  to  administer  a large  appropriation  (amount- 
ing annually  to  nearly  a half-million  of  dollars)  so  as  to  extend  en- 
couragement to  local  institutions  of  practical  science  scattered  in 
alt  the  principal  centers  of  population,  and  acting  in  every  depart- 
ment of  industry,  all  subject  to  the  visits  of  government  inspectors. 
To  this  Department  of  Science  and  Art  was  assigned  the  extension 
of  pecuniary  encouragement  to,  and  the  inspection  of  a class  cf 
schools  which  had  been  instituted  by  the  Mercantile  Marine  De- 
partment of  the  (governmental)  Board  of  Trade,  in  connection 
with  local  boards  of  commerce  and  trade,  for  the  benefit  of  the  nav- 
igation interests  of  the  country.  These  schools  in  1863  had  in- 
creased to  eighteen — each  in  an  important  seaport — each  under  the 
management  of  a local  committee — each  having  a fair  attendance 
of  boys,  seamen,  mates,  and  masters,  who  all  paid  small  fees.  The 
system  is  still  in  its  infancy,  but  continues  to  enjoy  the  confidence 
of  the  government  and  of  the  large  commercial  houses. 

Nor  is  this  system  of  governmental  aid  and  inspection  of  marine 
and  navigation  schools,  confined  to  England.  In  all  the  continen- 
tal states  in  which  the  commerce  is  large  enough  to  require  the  aid 
of  government  in  any  form  for  its  protection,  as  well  ns  for  the  in- 
direct advantage  of  the  navy,  this  class  of  schools  exists — and  in 
some  the  national  policy  in  this  respect  is  most  comprehensive 
and  thorough.  In  France,  the  government  in  its  gigantic  efforts 
within  the  last  twenty-five  years  to  establish  a navy  which  in  the 
number,  design,  construction,  and  armament  of  its  vessels,  in  the 
scientific  and  professional  knowledge  of  the  officers,  and  the  practi- 
cal intelligence  of  her  seaman,  should  be  equal  to  that  of  any  other 
nation — has  included  the  whole  commercial  marine  in  its  operations. 
Encouragement  is  given  to  private  shipyards,  architects,  and  found- 
erics  : and  the  system  of  maritime  “ inscription  ” or  enrollment  is 
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so  thorough  that  there  is  not  a master  nor  an  engineer  in  the  com- 
mercial service  who  has  not  served  at  least  two  years  in  the  nation- 
al dockyards,  founderies,  or  ships,  and  enjoyed  opportunities  of 
professional  study,  as  well  as  practice,  of  the  most  scientific  charac- 
ter. 

VII.  To  give  nnity,  stability,  thoroughness,  and  general  efficiency 
to  the  inspection  and  operations  of  the  large  system  of  naval  education 
contemplated  in  the  foregoing  suggestions,  the  Visitors  recommend 
the  appointment  of  a Council  or  Hoard  of  Naval  Education,  in 
the  constitution  of  which  the  great  features  of  such  a system 
should  be  represented,  viz, : — (1.)  Experience  and  success  in  naval 
command.  (2.)  Experience  in  large  commercial  and  maritime 
affairs.  (3.)  Success  in  naval  construction.  (4.)  Success  in  the 
instruction  and  discipline  of  educational  institutions.  (3.)  A new 
infusion  every  year  of  the  popular  clement,  by  the  appointment  from 
year  to  year  of  one  or  more  public-spirited  citizens  from  different 
sections  of  the  country  to  attend  the  local  examinations  of  appli- 
cants for  admission,  and  the  annual  examinations  of  the  several 
institutions. 

To  this  Hoard  should  be  assigned  the  duty  of  (1.)  Frequent  per- 
sonal inspection  and  examination  at  other  than  stated  periods.  (2.) 
The  thorough  examination  by  themselves,  and  in  connection  with 
tho  professors,  of  the  several  classes  in  their  daily  recitations.  (3.) 
The  examination  by  themselves,  or  by  competent  experts,  of  all  can- 
didates for  admission,  of  which  as  far  as  practicable,  the  written 
answers  of  the  candidates  should  be  preserved,  and  a written  report 
in  detail  should  be  filed  away  for  reference. 

The  language  used  in  the  law  under  which  the  present  Hoard  of 
Visitors  are  appointed — “ for  the  purpose  of  witnessing  the  examina- 
tion of  the  several  classes” — if  taken  literally,  would  certainly  justify 
the  practice  adopted  by  this,  and  ns  far  as  they  can  learn,  by  previous 
Boards.  At  all  events,  the  constitution  of  this  and  previous  Hoards, 
composed  as  it  is  of  members  a majority  of  whom  have  had  no  ex- 
perience in  school  examinations — who  have  had  no  acquaintance 
with  this  institution  before  their  present  appointment — and  who  are 
together  for  hut  a short  period  of  time,  is  very  inadequate  for  any 
purpose  of  thorough  personal  examination.  They  must  be  satisfied 
in  the  main  to  receive  statements  on  trust,  and  to  receive  and 
communicate  only  general  impressions.  All  the  duties  devolving 
upon  tho  Board  of  Visitors  as  at  present  organized,  could  be  far 
more  efficiently  and  successfully  performed  in  connection  with  the 
other  duties  of  tho  Council  of  Naval  Education,  here  suggested. 

VIII.  With  a programme  of  studies  so  extensive  as  that  now  laid 
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down  or  as  herein  proposed,  in  which  each  study  is,  or  should  be  ar- 
ranged with  reference  to  what  has  gone  before,  as  well  as  to  what  is 
to  follow,  the  professor  of  each  department  and  the  teacher  of  each 
branch  and  section,  should  be  kept  closely  to  his  portion,  each  cadet 
should  master  thoroughly  every  step  in  the  succession,  no  professor 
should  encroach  upon  the  time  of  another,  no  teacher  should  be 
allowed  to  pass  his  pupils  indifferently  prepared  into  the  succeeding 
section  or  branch.  Even  if  no  change  be  made  in  the  present  pro- 
gramme this  course  is  essential  to  the  success  of  the  school,  and  to 
secure  this  an  Inspector  of  Studies  should  be  appointed,  who  should 
report  frequently  to  the  Academic  Board  all  and  every  infraction  of 
the  programme,  so  that  it  may  be  ascertained  whether  the  cause  of 
failure  be  in  the  programme,  or  the  class,  or  the  teacher ; and  the 
remedy  at  once  applied.  ■ Both  the  special  and  general  duties  of 
the  Commandant  preclude  the  constant  and  minute  inspection  refer- 
red to,  and  to  the  professor  of  no  one  department  can  these  duties  be 
properly  assigned.  While  there  is  a superior  executive  officer  who 
has  in  charge  the  external  administration  of  the  affairs  of  the 
Academy,  there  is  no  corresponding  officer,  as  in  the  opinion  of  the 
Visitors  there  should  be,  to  preside  over  the  vital  matters  of  in- 
struction and  training. 

IX.  The  appointment  of  professors  and  assistants  is  a subject 
from  its  importance  at  all  times,  and  from  its  immediate  bearing 
upon  the  welfare  of  the  school,  deserving  of  mature  consideration. 
The  efficiency  and  thoroughness  of  instruction,  the  spirit  of  dili- 
gent study  and  the  enthusiastic  love  of  it  among  the  midshipmen, 
depend  to  a great  degree,  upon  the  fitness  of  the  instructor  for 
his  post  and  the  method  and  manner  of  teaching  w hich  he  employs. 
Though  there  may  lie  some  reason  for  limiting  their  appointment 
to  the  graduates  of  the  Academy,  yet  the  present  course  of  instruction 
has  by  no  means  in  view  the  training  of  future  teachers,  nor  has  it 
yet  reached  its  full  development.  The  success  and  advancement 
of  the  institution  would  seem  to  require  the  employment  of  the 
best  educational  talent,  and  none  other,  to  be  obtained  wherever  it 
can  be  found.  Whenever  any  vacancy  is  to  be  filled,  or  new  ap- 
pointments to  be  made,  the  Visitors  recommend  that  due  notice  of 
the  same  be  given,  and  that  the  credentials  of  all  applicants  be  re- 
ferred to  a competent  board,  and  the  applicants  themselves  whose 
credentials  are  satisfactory,  be  subjected  to  an  open,  competitive 
examination. 

X.  In  conclusion,  the  Visitors  recommend  that  greater  public- 
ity be  given  to  all  the  documents  which  set  forth  the  object 
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am]  operations  of  the  Naval  Academy,  the  mode  and  conditions  of 
nominating  midshipmen,  the  name  of  the  person  responsible  for 
a nomination,  the  requisitions  and  results  of  each  entrance  as  ■well 
as  of  all  annual  examinations,  with  specimens  of  the  questions  ask- 
ed am!  answers  given,  so  far  as  the  same  were  written  or  printed. 
They  would  respectfully  urge  that  the  Official  Register  of  the 
Academy,  with  the  above  and  other  information  deemed  necessary 
by  the  Department,  be  sent  not  only  to  every'  member  of  Congress, 
but  to  the  libraries  of  all  principal  High  Schools,  public  and  private, 
and  all  institutions  where  candidates  arc  prepared,  that  both  teach- 
ers and  pupils  may  know  what  the  Department  requires  as  prelimi- 
nary to  the  special  professional  training  provided  in  this  Academy 
for  any  branch  of  the  naval  service  of  the  country,  and  especially 
how  deplorably  deficient  a large  proportion  of  the  candidates  are 
found  to  be,  on  only  a moderately  strict  but  impartial  examination. 
To  this  Register  might  be  appended  the  official  report  of  the  Bu- 
reau charged  with  its  supervision,  or  of  any  Board  of  Visitors,  or 
Special  Examiners,  appointed  by  the  Department. 

With  the  best  permanent  accommodations  and  equipment  of  the 
Academy  that  can  be  made  at  Annapolis  or  elsewhere — with 
schools  or  courses  of  scientific  and  practical  instruction  for  every 
branch  of  the  service,  and  for  every  stage  of  promotion — with  a 
teaching  staff  so  numerous  and  so  diversified  as  to  secure  the  ad- 
vantage of  special  attainment  and  qualifications  to  each  branch  of 
study — with  entire  control  of  the  pupil’s  time — with  hospital  ac- 
commodations and  medical  services  for  the  sick — with  chaplains  for 
religious  observances  and  the  moral  culture  of  all — with  regular  al- 
ternations of  physical  exercise  and  intellectual  labor,  and  the  stim- 
ulus of  an  honorable  distinction  before  and  after  graduation — thp 
Visitors  think  it  not  unreasonable  to  expect  from  an  institution  so 
provided  for,  the  highest  results,  especially  as  the  government  has 
it  in  its  power  to  select  for  admission,  without  regard  to  the  social 
or  political  status  of  parents,  from  among  the  entire  youth  of  the 
country,  those  who  arc  best  fitted  by  their  physical  and  mental  en- 
dowment and  preliminary  education,  as  well  as  by  their  aptitude  for 
special  studies  and  predilection  for  the  naval  service,  for  which  those 
studies  arc  a preparation. 

All  which  is  respectfully  submitted. 

JOHN  MARSTON,  Commodore  V.  S.  Nary,  President. 

James  A.  Hamilton,  New  York.  G.  D.  A.  Parks,  Illinois. 

John  Rodgers,  Commodore  U.  S.  Navy.  C.  W.  Pickering,  Copt.  C.  S’.  Navy. 
Charles  D.  Robinson,  Wisconsin.  John  W.  Harris,  Missouri. 

Henry  Barnard,  Connecticut. 
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The  aggregate  expense  of  the  Military  Academy  at  West  Point, 
and  the  Naval  Academy  at  Annapolis,  to  the  country,  is  not  repre- 
sented by  the  specific  sums  which  appear  in  the  annual  appropria- 
tion for  the  military  and  naval  service,  but  is  increased  by  the  large 
sums  paid  to  officers  and  men  who  are  detailed  to  these  posts  for 
police,  instructional,  and  other  purposes  of  these  institutions.  The 
cost  to  the  government  of  each  cadet  from  his  admission  to  his 
graduation  in  cither  Academy,  exceeds  $10,000. 
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Under  authority  of  an  Act  of  Congress  (July  4,  1864),  the  Secre- 
tary of  the  Navy,  in  1865,  made  provision  at  Annapolis  for  a course 
course  of  instruction  for  a class  of  Assistant-Engineers,  composed  of 
persons  admitted  on  competitive  examination,  many  of  whom  had 
secured  a preliminary  scientific  training,  and  all  of  whom  gave  evi- 
dence of  aptitude  for  such  occupation  and  of  having  had  experience 
in  the  fabrication  of  steam  machinery.  There  was  every  indication 
of  a special  school  for  this  department  of  the  naval  service,  when  the 
enterprise  was  suspended ; but  to  be  revived  under  the  following 
Regulations,  issued  by  Secretary  Robeson,  April  4,  1871 : 


REGULATIONS  FOR  TIIB  APPOINTMENT  OF  CADET  ENGINEERS. 

I.  In  pursuance  of  the  third  and  fourth  sections  of  an  act  passed  at  the  first 
session  of  the  38th  Congress,  approved  July  4,  1864,  **  To  authorize  the  Secretary 
of  the  Navy  to  nr o vide  for  the  education  of  Naval  Constructors  and  Engineers,  and  fur 
other  purposes,  and  of  the  second  section  of  an  act  passed  at  the  first  session  of 
the  39th  Congress,  approved  March  2,  1867,  entitled,  “yin  Act  to  amend  certain 
acts  in  relation  to  the  Navy,”  applications  will  be  received  by  the  Navy  Depart- 
ment for  the  appointment  of  Cadet  Engineers. 

II.  The  application  is  to  be  addressed  to  the  Secretary  of  the  Navy,  and  can 
be  made  by  tne  candidate,  or  by  any  person  for  him,  and  his  name  will  be  placed 
on  the  register.  The  registry  of  a name  gives  no  assurance  of  an  appointment, 
and  no  preference  will  be  given  in  the  selection  to  priority  of  application. 

III.  The  number  of  Cadet  Engineers  is  limited  by' law  to  fifty.  The  candid- 
ate must  be  not  less  than  eighteen  nor  more  than  twenty-two  years  of  age;  ho 
will  be  required  to  certify  on  honor  to  his  precise  age,  to  the  Academic  Board, 
previous  to  his  examination,  and  no  one  will  be  examined  who  is  over  or  under 
the  prescribed  age.  His  application  must  bo  accompanied  by  satisfactory  evi- 
dence of  moral  character  and  health,  with  information  regarding  date  of  birth 
and  educational  advantages  hitherto  enjoyed.  Candidates  who  receive  permis- 
sion will  present  themselves  to  the  Superintendent  of  the  Naval  Academy  be- 
tween the  15th  and  25th  of  September  for  examination  as  to  their  Qualifications. 

IV.  The  course  of  study  will  comprise  two  academic  years.  All  Cadets  who 
graduate  will  be  warranted  as  Assistant  Engineers  in  the  Navy.  The  pay  of  a 
Cadet  Engineer  is  the  same  as  that  of  a Cadet  Midshipman. 

V.  The  academic  examination  previous  to  appointment  will  be  on  the  follow- 
ing subjects,  namely:  Arithmetic:  the  candidate  wijl  be  examined  in  numeration 
and  the  addition,  subtraction,  multiplication,  and  division  of  whole  numbers, 
and  of  vulgar  and  decimal  fractions ; in  reduction  ; in  proportion  or  rule  of 
three,  direct  and  inverse;  extraction  of  square  and  enhe  roots.  In  Algebra , 
(Bourdon's,)  through  equations  of  the  first  degree.  In  Geometry , (Davies'  Le- 
gendre,) through  the  plane  figures.  Rudimentary  Natural  Philosophy.  Reading: 
he  must  read  clearly  and  intelligibly  from  any  English  narrative  work,  as,  for 
example,  Bancroft’s  History  of  the  United  States.  In  Writing  and  Spelling:  ho 
must  write  from  dictation,  in  a legible  hand,  and  spell  with  correctness,  both 
orally  and  in  writing.  In  English  Grammar  and  English  Composition  ho  will 
be  examined  as  to  the  parts  of  speech,  tho  rules  connected  therewith,  and  the 
cl  *racntary  construction  of  sentences,  and  will  be  required  to  write  such  original 
paragraphs  as  will  show  that  he  has  a proper  knowledge  of  the  subject.  Tho 
candidate  will  also  be  required  to  exhibit  a fair  degree  of  proficiency  in  pcncil- 
ske telling,  and  to  produce  satisfactory  evidence  of  mechanical  aptitude.  Can- 
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INTRODUCTION. 

Under  the  constitutional  powers  “to  regulate  commerce  with 
foreign  nations  and  among  the  several  States,”  and  “ to  provide  and 
maintain  a navy,”  Congress,  it  is  believed,  can  do  more  than  is  now 
done  to  provide  both  the  military  and  commercial  marine  with 
intelligent,  hardy  and  skillful  sailors,  as  well  as  mates  and  captains, 
and  to  elevate  the  position  of  the  whole  seamen  class. 

The  frightful  accidents  from  explosions  caused  by  badly  construct- 
ed, or  worn  out  steam-boilers,  led  to  a system  of  national  inspec- 
tion which  has  done  something  to  diminish  the  loss  of  life  and 
property  from  this  source,  in  vessels  engaged  in  commerce  on  the 
ocean  or  our  inland  waters — but  a system  of  instruction,  examina- 
tion, and  promotion,  under  national  authority,  with  national  aid 
and  the  cooperation  of  the  mercantile  community,  of  all  persons 
intrusted  with  the  command  and  navigation  of  all  vessels,  regis- 
tered as  national  shipping,  would  put  an  end  to  all  that  class  of  dis- 
asters to  life  and  property  which  is  now  attributable  to  ignorance 
and  want  of  experience — and  which  is  regarded  by  underwriters  as 
much  the  largest  portion  of  all  marine  disasters. 

The  necessity  of  doing  something  led  to  the  establishment  of  the 
naval  apprentice  system,  under  the  Act  of  March  2,  1837. 

The  original  trial  was  not  inaugurated  under  favorable  conditions, 
and  was  prematurely  abandoned,  under  tho  economical  action  of 
Congress  which  compelled  the  department  to  elect  between  men 
and  boys  for  its  arduous  service.  In  1804  the  system  was  revived 
by  .Secretary  Welles,  a vessel  was  placed  under  the  command  of  a 
competent  officer,  and  a promising  class  of  boys,  after  a prelimina- 
ry examination  were  enlisted,  and  the  work  of  their  instruction  was 
begun  by  training  them  in  all  the  details  of  a sailor’s  duty  at  sea. 
The  Secretary  in  his  Report  for  1866,  expressed  himself  hopeful  of 
the  results — but  urged  Congress  to  further  legislation,  to  make  the 
system  attractive,  by  holding  out  to  the  most  deserving  members 
of  the  class,  appointments  to  the  Naval  Academy,  and  a retiring 
pension  after  twenty  years’  service.  Ilis  suggestions  were  not 
heeded,  and  under  the  limitations  of  the  Act  of  1866  the  trial  failed. 
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Commodore  Jenkins,  Chief  of  the  Bureau  of  Navigation,  having 
cognizance  of  Naval  Apprentices,  in  his  Report  for  1866,  remarks: 

A judicious  naval  apprentice  system  will  secure  to  the  navy  every  year,  after 
the  first  enlisted  boys  ure  thoroughly  trained  aud  educated,  a sufficient  number 
of  well-disciplined  and  better  instructed  seamen  to  give  tone  and  duiracler  to 
the  crews  of  our  vessels  of  war  than  heretofore,  and  if  the  enlistments  were 
unlimited  it  would  require  only  a few  years  to  provide  all  the  semueu  neces- 
sary for  a formidable  naval  peace  establishment. 

But  it  is  not  the  navy  alone  that  is  or  ought  to  be  greatly  interested  in  the 
success  of  the  naval  apprentice  system.  Every  ship-owner  and  shipper  in  the 
country  will  be  directly  or  indirectly  benefited  as  woll  as  the  navy.  Many  of 
the  apprentices  will,  at  tlio  expiration  of  their  apprenticeship,  seek  service  on 
board  of  merchant  vessels,  where  the  advantages  of  their  previous  training  and 
education  will  be  felt. 

If  there  were  training-ships  in  every  port  of  the  United  States  for  appren- 
tices to  the  sea  service,  and  the  apprentices,  after  being  taught  the  rudiments 
of  an  English  educatiou  aud  all  the  seamanship  that  could  be  taught  ou  hoard 
of  a vessel  in  port,  were  sent  on  long  sea  voyages,  the  seamen  of  the  country 
would  soon  become  more  elevated  in  character  than  they  are  at  present,  and 
ship-owners  would  realize  the  importance  of  cherishing  and  protecting  a valu- 
able class  of  our  countrymen  who  are  now  left  to  the  tender  mercies  of  hard- 
hearted landlords,  crimps,  and  runners. 

It  is  a great  mistake  to  suppose  that  steam  vessels  can  be  managed  well  by 
landsmen  at  sea.  The  terrible  shipwrecks,  loss  of  numbers  of  individuals,  and 
of  millions  of  dollars’  worth  of  property  annually  on  the  ocean,  is  in  the  main 
attributable  to  bud  management,  ignorance,  and  want  of  experience  of  those 
in  charge  of  the  vessels.  It  is  as  necessary  that  sea  steamers  should  bo 
officered  and  manned  by  expert  seamen  as  it  was  in  former  limes  for  clipper 
and  othor  sailing  vessels.  A good  knowledgo  of  seamanship  is  only  to  be 
acquired  by  a long  apprentices! tip ; nor  does  the  ability  to  navigate  a vessel 
from  one  port  to  another  make  a man  a seaman.  There  is  no  vocation,  profes- 
sion, or  calling  which  requires  a more  varied  knowledge  and  a greater  experi- 
ence than  that  of  an  expert  seaman.  It  is  not  sufficient  that  he  should  know 
how  to  knot  and  splice  a rope,  to  reef  and  furl  a sail,  to  take  his  trick  at  the 
helm,  or  to  give  correct  soundings  in  heaving  tho  lead.  lie  must  be  a good 
judge  of  the  appearances  of  the  weather,  know  how  to  lay  his  vessel  to  and 
under  what  canvas  for  safety,  on  what  tack  to  put  his  vessel  to  avoid  the 
strength  of  the  approaching  galo  or  hurricane,  when  to  run  and  when  to  lie 
to,  and  he  must  be  fertile  in  resources  to  save  his  vessel  in  case  of  danger  or 
disaster  at  sea.  The  expert  seaman  is  a man  full  of  resources,  and  ever  ready 
to  turn  his  knowledgo  and  experience  to  good  account  ; but  such  is  not  tho 
estimate  of  him  by  tboso  who  only  know  him  as  an  outcast  of  society,  without 
friends  and  without  influence. 

As  education  and  caroful  training  elevate  those  w'ho  are  engaged  in  the  dif- 
ferent pursuits  on  shore,  the  samo  means,  if  judiciously  employed,  will  elevato 
and  make  useful  and  respectable  in  their  sphere  that  much  neglected  and 
greatly  oppressed  class  of  our  fellow-citizens — the  American  sailor. 

Navigation  Schools  for  the  Mercantile  Marine, 

Whatever  may  be  the  success  of  still  another  trial  of  the  appren- 
tice system  to  secure  a supply  of  trained  seamen  for  the  Navy,  the 
experience  of  all  other  countries  is  decidedly  in  favor  of  a liberal 
system  of  Navigation  Schools,  as  well  as  an  efficient  system  of  reg- 
istration, examination,  and  certificates  of  competency  and  of  service, 
administered  under  national  inspection  and  with  pecuniary  aid,  and 
under  the  local  management  of  merchants,  ship-owners,  and  under- 
writers, for  the  commercial  marine. 
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t NAVAL  SCHOOLS  AND  EDUCATION. 

We  can  not  better  introduce  the  conclusions  to  which  this  study 
of  the  subject  has  brought  us,  than  by  giving  a few  extracts  from 
the  many  communications,  which  the  recent  agitation  of  naval  edu- 
cation in  England  has  elicited. 

Proposed  Improvements  »n  Karat  Education  m England. 

In  1809,  the  alternative  was  offered,  on  their  own  petition,  to 
the  2,710  disabled  seamen,  who  resided  in  the  truly  magnificent 
Hospital  at  Greenwich,  on  the  Thames,  which  the  national  grati- 
tude had  set  apart  for  their  accommodation,  when  no  longer  able 
from  wounds,  age,  or  other  infirmities  to  sene  under  “ the  meteor 
flag”  of  England — to  continue  there  at  the  expense  of  the  govern- 
ment, or  draw  their  pensions  and  spend  it  in  their  own  way,  among 
their  friends  in  their  old  homes,  or  wherever  they  fancied ; only  31 
elected  to  remain — and  these  were  too  feeble  to  leave,  or  had  out- 
lived their  friends.  The  old  Hospital  infirmary,  a large  detached 
building,  was  granted  by  the  Admiralty  to  the  Seamen’s  Hospital 
Society  for  the  benefit  of  the  mercantile  marine ; but  the  bulk  of 
that  immense  pile — which  is  covered  in  by  seven  acres  of  roof, 
and  whose  domes  and  colonnades  were  designed  by  Sir  Christopher 
Wren,  and  erected  at  a cost,  from  first  to  last,  of  not  less  than  a 
million  sterling — full  of  historic  associations  as  the  birthplace  of 
Queen  Elizabeth,  and  the  residence  of  two  dynasties  of  English 
kings,  and  the  greater  Lord  Protector  Oliver  Cromwell,  and  for  two 
centuries  the  home  of  the  British  Navy — for  nearly  two  years  has 
stood  vacant  The  Times,  in  an  editorial  of  September  13,  1871, 
renews  a suggestion  made  at  the  time  the  system  of  out  pensions 
was  under  discussion,  to  continue  its  nse  for  the  Navy. 

It  is  almost  two  years  since  we  hazarded  tlio  suggestion  Hint  it  should  be 
converted  into  a Naval  University.  We  used  the  term  “University"  in  the 
sense  of  a collective  institution,  embracing  several  separate  Colleges  adapted  to 
a similar  purpose.  We  pointed  out  how  inadequate  in  extent  and  in  range  of 
education  is  the  present  Royal  Naval  College  at  Portsmouth,  the  only  institu- 
tion we  possess  for  supplying  to  Naval  Officers  what  is  termed  a ' higher  edu- 
cation." We  also  reminded  our  renders  thuttho  education  of  our  Naval  Cadets 
between  the  ages  of  12  and  14  is  now  carried  on  in  a School-ship,  which,  from 
the  nature  of  things,  must  have  many  disadvantages  in  comparison  with  a 
building  of  ample  space  ou  the  brink  of  a great  river  and  on  the  border  of  a 
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Royal  Park.  "We  showed  that  there  was  already  a great  Charity-School  in  tho 
rear  of  tho  Hospital,  and  supported  by  its  funds,  for  the  gratuitous  education 
of  800  children  of  poor  sailors ; and  we  reckoned  that  the  Hospital  would  still 
supply  ample  accommodation  for  a scheme,  suggested  to  us  on  high  authority, 
for  furnishing  at  cost  price  to  the  children  of  seamen  of  all  grades  in  the  Navy 
and  Commercial  Marine,  an  education  in  English,  French,  the  elements  of  sci- 
ence, and  tho  ordinary  rudiments  of  instruction. 

In  the  year  1870  the  Admiralty  appointed  a committee  on  “the  Higher  Edu- 
cation of  Naval  Officers,”  and  directed  them  to  consider  whether  it  was  desi- 
rable to  limit  the  place  of  study  to  the  College  at  Portsmouth,  or  whether  tho 
vacant  buildings  ot  Greenwich  could  be  utilized  for  the  purposes  of  educa- 
tion. The  reported  evidence  of  the  Committee  revealed  a lamentable  want 
of  scientific  knowledge  in  the  naval  profession.  The  witnesses  were  agreed  in 
stating  that  few  half-pay  Officers  had  knowledge  enough  to  study  with  advan- 
tage after  the  age  of  30,  and  that  few  could,  with  advantage  to  the  service  and 
themselves,  be  spared  to  study  before  the  age  of  30.  It  was  stated  by  the 
Mathematical  Master  that  Commanders  and  Captains  come  to  the  College  very 
badly  prepared,  and  that  “some  come  who  are  unable  to  work  a decimal  frac- 
tion.” They  come,  as  the  College  is  now  organized,  exclusively  for  scientific 
study,  in  which  Mathematics  arc  a necessity,  nnd  yet  are  destitute  of  the  most 
elementary  preparation.  Of  course  there  are  a few  brilliant  exceptions,  but  tho 
scientific  attainments  of  the  profession  as  a body  appear  to  be  deplorably  low. 

In  preparing  a scheme  for  the  improvement  of  what  is  so  modestly  termed 
“ the  higher  education  ” of  Naval  Officers,  tho  Committee  propt>sed  to  add  to 
the  voluntary  subjects  of  study  a considerable  number  of  practical  pursuits. 
They  proposed,  under  the  advice  of  the  late  Chief  Constructor  of  the  Navy,  to 
add  both  a short  and  a long  course  in  Naval  Architecture,  in  which  there  is  at 
present  absolutely  no  instruction  given  to  Naval  Officers.  Such  an  education 
was  supplied  between  the  years  180fi  nnd  1821,  but  sineo  the  latter  year  it  has 
been  altogether  ignored  and  discouraged.  It  would  require  considerable  space 
for  the  exhibition  of  models,  and  no  sufficient  room  exists  for  it  in  the  present 
College  in  Portsmouth  Dockyard.  The  Committee  proposed  to  furnish  instruc- 
tion, as  now,  in  Steam,  Mathematics,  Nautical  Astronomy,  and  Field  Fortifica- 
tion, but  to  add  facilities  tor  the  study  of  Languages,  Chemistry,  including 
Metallurgy,  Geology,  Mineralogy,  nnd  Naval  Tactics.  The  want  of  a knowl- 
edge of  languages  in  the  British  Navy  was  signally  illustrated  on  a somewhat 
recent  occasion,  when  the  French  iron-clad  Meet  visited  Spit  head,  nnd  upon  our 
Admiral  signalling  for  all  officers  who  could  speak  French  to  come  on  board 
the  Flagship,  only  one  officer  in  the  Channel  Fleet  was  able  to  resjKtnd  to  tho 
summons.  The  want  of  a scientific  knowledge  of  the  priueiples  of  naval  archi- 
tecture has  prevented  of  late  many  skilled  seamen  of  the  Royal  Nuvy  from 
contributing  useful  and  practicable  suggestions  to  the  discussions  on  our  iron- 
clad ship-building.  The  Committee  seem  to  have  thought  that  it  would  not  ho 
practicable  to  make  n year’s  study  in  the  Naval  College  in  peace  time  compul- 
sory for  every  sub-lieutenant,  though  distinguished  officers,  like  Admiral  Sir 
Alexander  Milne,  gave  evidence  in  favor  of  it.  But,  apart  from  this  abundant 
source  for  supplying  students,  it  was  anticipated  that  an  extension  of  the  edu- 
cation would  attract  a large  increase  of  scholars;  nnd  on  general  grounds, 
quite  distinct  from  the  accommodation,  one-half  of  the  Committee,  including 
tho  Director  of  Naval  F.duention,  were  strongly  in  favor  of  establishing  the 
College  at  Greenwich.  Fortified  by  this  concurrence  of  authority,  we  recom- 
mend again  to  the  consideration  of  tho  Government  the  scheme  of  a Naval 
Uuiversity  as  the  best  mode  of  repeopling  that  ancient  and  now  vacant  Hospital, 

This  “leader”  of  the  Times  was  followed  in  the  issue  for  Sept. 
20,  by  a communication  from  the  eminent  ship-builder  E.  J.  Reed, 
who  was  for  several  years  at  the  head  of  the  Department  of  Naval 
Construction — with  reasons  for  immediately  widening  and  raising 
the  education  of  naval  officers  of  all  classes. 

The  absence  of  eveiythitig  like  a comprehensive  organization  for  imparting 
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to  them  the  knowledge  necessary  in  these  days  Is  truly  deplorable,  and  is  made 
the  more  si»  by  the  very  fact  that  our  officers  are  themselves  well  aware  of  the 
extreme  defectiveness  of  their  training  in  many  branches  of  knowledge  which 
would  bo  indst  valuable  to  them,  and  exhibit  the  strongest  desire  to  supplement 
that  training  by  every  available  means.  I have  had  many  occasions  of  observ- 
ing  this  during  the  last  few  years;  not  the  least  striking  of  them  being  the  pub- 
lication of  my  book  on  Shipbuilding  in  Iron  and  Steel,  which,  although  n purely 
technical  and  professional  book,  was  eagerly  procured  and  studied  by  a very 
large  number  of  naval  officers,  who,  as  you  justly  slate,  are  now  left  absolutely 
without  any  official  instruction  in  naval  architecture.  When  in  Russia  this 
year  I found  elaborate  means  and  appliances  for  instructing  young  officers  in 
all  the  great  features  of  practical  shipbuilding,  ns  well  as  in  the  general  princi- 
ples of  naval  design,  and  I had  the  opportunity  of  examining  a large  model  of 
an  iron-clad  ship  which  was  being  constructed  by  these  young  naval  officers; 
while  the  shipbuilding  and  engineering  officers  of  tbe  Russian  service  havo 
one  entire  side  of  the  vast  building  which  accommodates  the  Admiralty 
branches,  wholly  devoted  to  their  instruction.  I have  not  yet  seen  the*  naval 
training  schools  of  Germany,  but  I have  had  several  opportunities  of  conferring 
on  shipbuilding  questions  with  the  naval  officers  of  that  country,  and  I can 
state  with  perfect  confidence  that  they  possess  a most  intimate  acquaintance 
with  even  the  latest  methods  of  naval  design  and  construction,  and  obviously 
have  had  a careful  training  in  the  principles  of  naval  architecture  and  the 
details  of  shipbuilding.  IIow  much  this  training  contributes  to  the  efficiency 
of  naval  commanders  and  other  officers  I need  not  say. 

Mr.  Reed  dwells  oil  the  total  absence  of  even  an  atteinpl  to  in- 
struct naval  officers  of  all  rauks  in  the  department  of  construction. 

Even  our  warrant  officers,  the  “carpenters”  of  the  Navy,  whose  duty  it  is 
to  keep  our  Navy  in  repair  at  sea,  and  to  take  instant  measures  for  saving  our 
ships  from  the  effects  of  injuries  sustained  by  collisions,  groundings,  or  during 
action— even  these  officers  are  subjected  to  no  special  and  organized  training 
whatever,  and  are  often  put  on  board  ship,  in  responsible  charge  of  the  repair- 
ing staff,  without  any  knowledge  whatever  of  the  construction  of  their  vessel. 

I knew  so  well  that  the  whole  class  of  naval  “ carpenters  ” have  for  years 
been  anxious  to  obtain  a better  training  for  their  very  responsible  duty,  that  I 
made  a vigorous  effort  to  be  allowed  to  organize  a system  by  which  every  car- 
penter of  the  servico  should  bo  carefully  instructed  in  iron  shipbuilding,  and  as 
carefully  selected  for  particular  ships  on  account  of  his  fitness  for  the  duty ; but 
some  tradition  about  warrant  officers  being  **  executive  officers,”  and  therefore 
not  under  the  Chief  Constructor  of  the  Navy,  arid  also,  I fear,  some  jealousy  of 
the  patronage  of  such  appointments  passing  into  new  hands,  effectually  barred 
my  progress,  and  imposed  conditions  under  which  it  was  not  possible  to  give 
effect  to  my  wishes. 

I do  not  think  I shall  go  beyond  the  truth  if  I say  that  other  warrant  officers 
arc  as  deficient  of  suitable  training  as  carpenters.  I have  certainly  known  of 
more  than  one  instance  in  which  the  machinery  by  which  our  great  modern 
guns  are  worked  at  sea  has  been  so  imperfectly  understood  that  the  “ breaks  ’* 
which  are  intended  to  control  them  have  been  “greased;”  and  no  doubt  a war 
would  develope  sad  consequences  of  tbe  enforced  ignorance  of  our  gunners. 

But  let  it  not  be  supposed  that  I advocate  the  instruction  of  warrant  officers 
alone  in  the  principles  and  practice  of  shipbuilding;  it  is  in  my  judgment  pres- 
singly  desirable  that  the  whole  class  of  executive  officers  should  be  afforded  a 
certain  amount  of  training  in  these  subjects,  and  a far  ampler  training  than 
they  now  receive  in  many  other  subjects  also.  The  Navy  suffers  very  much, 
even  in  peace  times,  from  the  want  of  a more  liberal  training  on  the  part  of  its 
officers,  as  they  themselves  well  know;  and  I am  thoroughly  persuaded  that  in 
a time  of  war  we  shall  have  to  make  great  sacrifices  on  accouut  of  our  neglect 
in  this  respect.  Many  unwise  things  are  done,  and  many  unwise  reports  are 
written,  because  of  the  want  of  fuller  scientific  and  technical  information  on 
the  part  of  naval  officers;  and  I do  not  hesitate  to  say  that  during  my  tenure 
of  the  Chief  Constructors!) ip  serious  evils  arose  in  my  own  department  from 
the  outside  pressure  of  the  uuinfonned. 
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, .Mr.  Reed  would  locate  the  Naval  University  at  Greenwich. 

Such  a University  must  almost  of  a necessity  be  metropolitan.  All  the  pro- 
vincial Government  Schools  of  Naval  Architecture  in  this  country  have  failed, 
and  always  must  fail,  because  the  metropolis  alone  can  supply  the  necessary 
professors  for  class  education  chiefly  of  a scientific  character;  and  the  same  is 
even  more  true  of  the  present  case.  All  the  civil  members  of  the  late  Admi- 
ralty Committee  on  the  higher  education  of  naval  officers  concurred  in  this 
view,  none  more  strongly,  I believe,  than  the  present  Director  of  Admiralty 
Education,  Dr.  Joseph  Woolley,  who  is  undoubtedly  at  once  the  most  expe- 
rienced and  most  enlighteued  authority  alive  as  regards  all  questions  of  naval 
training.  And  there  is  this  very  strong  further  reason  for  making  this  Univer- 
sity metropolitan — viz.,  that  one  of  the  most  fruitful  and  valuable  results  to  bo 
anticipated  from  a more  liberal  and  enlarged  education  of  our  naval  officers  is 
the  release  of  the  service  from  those  thousand  and  one  Old  World  prejudices 
which  cramp  the  action  and  spirit  of  tho  service  in  these  modern  days,  when 
Other  nations  are  bringing  their  most  free  and  cultivated  minds  to  boar  upon 
naval  warfare;  and  to  found  a University  in  a port  where  tho  present  traditions 
and  habits  of  thought  of  tho  service  have  the  greatest  force,  would  bo  to  place 
a fatal  stumbling  block  at  the  very  threshold  of  the  work  ; and  if  the  metrop- 
olis is  to  be  the  home  of  tho  University  there  can  not  bo  a doubt  about  tho 
superior  eligibility  of  Greenwich.  There  the  magnificent  college  already 
Stands,  with  its  empty  halls,  inviting  the  Government  to  devote  them  to  some 
great  national  and  naval  object.  It  is  within  easy  roach  of  London,  professors 
and  teachers;  it  is  in  the  neighborhood  of  great  shipbuilding  and  marine  engine- 
making  establishments,  and  also  of  Chatham  Dockyard.  It  is  on  the  banks  of 
our  noblest  river,  and  on  the  verge  of  the  open  country,  so  that  every  form  of 
healthful  recreation  would  be  available  for  tho  students.  It  also  affords  ample 
internal  space  for  all  those  laboratories,  model  rooms,  lecture  rooms,  aud  other 
apartments,  which  could  only  bo  secured  on  a sufficient  scale  at  a seaport  by  a 
large  outlay  of  money.  And,  above  all  it  affords  the  readiest,  as  well  as  tho 
best,  means  of  entering  upon  a much  too  long-neglected  undertaking. 

Iii  the  same  issue  (Sept.  20),  the  Times  had  a leader  on  the  sub- 
ject, from  which  we  take  a few  paragraphs. 

It  is  certainly  discouraging  for  a nation  which  has  hitherto  held,  and  which 
means  to  keep,  the  first  place  in  the  world  as  a naval  Power  to  And  that  in 
systematic  training  Russia  and  Germany  are  dangerously  surpassing  us.  *No 
doubt  in  the  raw  material  of  a navy  wo  cun  compete  fearlessly  with  any  country 
on  the  face  of  the  earth  ; our  sailors  can  not  be  matched  for  enterprise,  resolu- 
tion, and  discipline,  nor  can  our  captains,  in  spite  of  some  late  disasters,  bo 
out-sailed  or  out-manoeuvred  by  any  who  sail  under  foreign  flags.  But  wo 
must  not  forget  that  war  on  tho  seas,  like  war  on  land,  is  year  by  year  becoming 
more  and  more  a scientific  pursuit.  Our  magnificent  iron-clad  fleet,  in  which 
Mr.  Reed  feels  justly  a parental  interest,  is  too  precious  a possession  to  bo 
intrusted  to  men  who  do  not  know  how  to  use  so  two-edged  an  instrument. 
But  how  should  our  naval  officers  knowhow  to  manage  an  iron-clad  ship? 
They  are  taught  nothing  about  tho  construction  of  these  triumphs  of  modern 
science  ; they  do  not,  as  a rule,  possess  even  the  elementary  knowledge  which 
would  enable  them  to  commence  the  study  of  the  subject. 

Whether  the  unequaled  advantages  offered  by  Greenwich  Hospital  be  turned 
to  account  or  some  more  expensive  method  be  adopted  by  a Government  which 
pins  its  credit  on  economy,  the  necessity  of  providing  for  the  education  of  naval 
officers  can  no  longer  be  ignored.  Not  to  speak  of  the  absolute  absurdity  of 
Bending  iron  clads  to  sen  in  charge  of  officers  who  know  no  more  of  the  con- 
struction of  an  iron-dad  than  they  know  of  the  latest  improvements  in  cotton- 
spinning  machinery,  it  is  obvious  that  a system  under  which  men  whose  busi- 
ness Is  to  navigate  costly  vessels  of  war,  are  sent  to  their  work  without  know- 
ing even  the  elements  of  mathematics,  must  sooner  or  later  result  in  a disas- 
trous collapse.  It  may  be  a question  whether  such  has  not  been  the  case 
already, — whether  the  recent  mischances  in  the  conduct  at  sea  of  some  of  our 
finest  vessels  may  not  be  traceable  to  tho  imperfect  education  of  the  officers. 
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When  other  nations  are  giving  their  Bailors  scientific  teaching,  and  when  wo 
are  expending  gigantic  sums  on  the  construction  of  a Navy  which  must  be 
handled  in  accordance  with  scientific  principles,  it  appears  absurd,  or  worse,  to 
allow  the  commanders  and  the  officers  of  our  iron-duds  to  go  to  sea  without 
the  slightest  guarantee  for  their  knowledge  of  the  peculiar  conditions  under 
which  one  of  our  modem  monster  ships  is  to  be  managed.  If  an  iron-clad 
happens,  as  we  may  presume,  considering  what  has  lately  happened,  is  not 
impossible,  to  strike  upon  a rock  or  otherwise  seriously  to  damage  herself  at 
a distance  from  home  dockyards,  the  chances  are  that  no  one  on  board,  from 
the  captain  down  to  the  carpenter,  will  kuow  how  to  repair  the  damage. 

To  the  urgent  demand  for  more  scientific  knowledge  of  naval 
construction,  Admiral  Ilcnrv  J.  Rouse  interposes  a plea  for  more 
seamanship,  discipline,  and  education  afloat.  In  the  Times  for 
Sept.  28,  the  bluff  Admiral  says,  rather  bluntly: 

I was  alive  to  the  want  of  seamanship  and  to  the  neglect  of  a naval  educa- 
tion from  the  moment  a midshipman  left  his  school  mid  was  appointed  to  a 
steamer:  but  1 always  fluttered  myself  there  was  one  redeeming  point — name- 
ly— gunnery — in  which  the  officers  of  the  present  da}*  had  a wonderful  preem- 
inence over  the  old  school.  How  is  the  proposed  college  to  ameliorate  this 
state  of  tilings?  Will  it  make  the  young  officers  engineers  when  on  board  ship? 
They  are  not  allowed  to  interfere  with  the  engineer,  who  is,  in  fact,  the  com- 
manding officer.  Will  warrant  officers,  carpenters,  and  gunners,  be  educated 
there?  And  in  answer  to  Mr.  Reed  relying  upon  the  carpenter  in  the  event  of 
a ship  grounding  (not  an  uncommon  occurrence),  we  look  to  the  captain  to  lny 
out  his  anchors,  lighten  his  ship  and  heave  her  off  by  purchase  over  purchase; 
we  do  not  consult  the  carpenter.  Mr.  Reed  says, — “The  men  who  will  have 
to  design  for  our  N ivy  will  never  be  free  to  design  the  best  ships  which  can  be 
provided  until  an  improved  education  of  the  whole  naval  service  unbinds  the 
hands  of  the  scientiji : servants  of  the  Admiralty.” 

Who  are  the  scientific  servants?  Are  the  men  who  designed  the  iron-bound  , 
monsters  at  the  expense  of  half  a million  each;  which  have  every  bad  quality, 
which  can  neither  sail,  wear,  nor  stay  better  than  a coal  barge,  and  which  roll 
and  pitch  like  maniacs  owing  to  the  weight  of  their  armor,  and  which  are  cer- 
tain to  founder  if  called  upon  to  face  a very  heavy  gale?  Art?  the  servants 
scientific  who  stow  their  ballast  on  empty  cells,  thereby  preventing  a ship 
righting  herself  if  she  heels  over  33  deg.  under  canvas,  and  which  makes  her 
capsize  keel  uppermost,  according  fo  the  simple  law  of  gravitation  which 
impels  the  vacuum  to  the  surface?  Was  the  servant  scientific  who  reduced  a 
ship's  ballast  300  tons,  and  put  a corresponding  weight  of  iron  on  the  upper 
works,  boasting  he  had  retained  the  same  line  of  immersion  without  calculating 
the  loss  af  stability,  and  did  not  the  Admiralty  listen  to  him  like  countrymen 
to  a mountebank,  and  reward  him  with  a grant  of  money? 

If  a Greenwich  College  could  diminish  the  frightful  excesses  and  expenditure 
in  the  last  eight  years  in  the  building  department,  for  which  the  House  of  Com- 
mons demanded  an  investigation,  which  was  checkmated  by  sending  a dis- 
tinguished admiral  to  the  Cape  of  Good  Hope;  if  it  could  instruct  the  scientific 
servants  in  the  mysteries  of  their  vocation,  and  convert  the  simple  landsmen  in 
Charing-cross  into  naval  oracles:  if  it  could  make  young  officers  seamen  by 
inspiration,  then  I should  agree  with  Mr.  Reed  that  a Greenwich  College  would 
be  most  desirable. 

As  for  the  junior  officers  nothing  but  a sailing  ship  can  educate  a seaman. 

If  a midshipman  loses  the  precious  years  from  14  to  17  in  a steamer  ho  will  bo 
too  old  and  proud  to  learn  his  profession,  and  when  later  in  life  he  is  sent  to 
take  command  of  a prize  ship  under  canvas  in  war  time  he  will  look  very  fool- 
ish in  half  a gale  of  wind. 

If  any  man  will  take  the  trouble  to  think,  be  must  be  convinced  that  no  ship 
of  any  size,  no  armor  clypti  srptrmpliris,  no  guns  of  25  tons  can  compete  with 
an  iron-cased  steam  ram  of  about  1,200  tons,  invulnerable,  bomb-proof,  which 
would  put  five  foot  of  cold  steel  under  a ships  water  line  going  14  miles  per 
hour.  We  arc  now  building  gunboats  to  protect  the  const.  One  of  Mr.  Drake's 
steam  rams  of  about  300  tons,  without  a gun  mounted,  would  destroy  a dozen 


Digitized  by  Google 


946 


NAVAL  EDUCATION  IN  ENGLAND. 


of  thorn.  In  tho  next  naval  action  history  will  be  repeated.  Roman*,  Cartha- 
goniuns,  and  again  the  naves  rWrafce,  alias  the  Steam  Ram,  will  carry  the  day. 

It  is  wonderful  that  the  Admiralty  for  the  last  twenty  years  have  been  build- 
ing their  hogs  in  armor  to  defy  si  tot  and  shell,  ignoring  the  terrible  attack  of 
this  superior  power.  It  is  never  too  late  to  mend.  To  save  enormous  sums  of 
money  and  a waste  of  coal  wo  ought  to  pay  off  all  our  useless  monsters,  and 
during  peace  to  commission  small  ships  with  auxiliary  screws,  never  10  burn  a 
coal  except  in  a case  of  necessity;  and  then,  by  keeping  squadrons  at  sea,  wo 
might  improve  our  discipline,  our  seumatiship,  and  esprit  d?  coi ps. 

The  letter  of  Admiral  House  was  accompanied  by  a leader  in 
the  Times  of  the  same  date  from  which  we  take  a few  paragraphs. 

The  spirit  of  an  English  sailor  of  the  old  school,  with  his  bluff,  outspoken, 
uncompromising  detestation  of  change,  and  his  unfaltering  belief  that  all  that 
lias  been  was  right,  is  something  to  wonder  at  and  even  admire,  if  we  should 
not  care  to  imitate  it,  in  these  days  of  perpetual  motion,  lie  has  observed,  as 
we  all  have,  with  shame  and  misgiving,  that  while  the  cost  of  our  vast  iron- 
clad vessels  of  war  is  growing  yearly  greater,  the  officers  of  the  new  genera- 
tion who  are  to  be  intrusted  with  the  handling  of  these  expensive  mongers  are 
not  comparable  for  practical  skill  and  shiftiness  with  those  of  Adroirql  Rouse's 
contemporaries  who  dominated  the  seas  in  sailing  frigates  in  the  days  before  # 
either  steam  or  ship-armor  was  devised.  In  his  perception  of  the  defects  of 
our  present  system  the  Admiral  does  not  stand  alone;  it  is  condemned  by  the 
ablest  officers  who  are  now  in  command  of  our  fleets,  by  the  eminent  engineers 
who  construct  them — unfortunately,  with  still  more  eloquent  urgency  by  the 
voice  of  our  recent  naval  annals.  The  misadventures  of  the  Captain,  the 
Psyche,  and  the  Agincourt.  not  to  mention  less  serious  mishaps,  have  startled  us 
all,  and  the  seamanship  of  the  British  Navy  has  come  to  be  gravely  questioned. 

Let  us  compare  Admiral  House’s  remedy  with  Mr.  Heed’s. 

The  latter  is  dwelling  on  the  custom  of  sending  young  boys  to  sen  with  nec- 
essarily imperfect  training,  and  of  promoting  them  to  the  higher  grades,  though 
iu  the  meantime  they  have  had  no  opportunities  of  scientific  instruction.  Ho 
asserts  tho  consequence  is  that  very  few  of  the  officers  who  command  our 
costly  irou-cluds  at  the  preseut  day  know  any  thing  of  the  construction  or  tho 
qualities  of  those  gigantic  boating  masses  Admiral  Rouse  admits  this  fully, 
but  he  supentdds  a charge  at  least  ns  serious;  he  alleges  that  few  or  none  of 
our  modern  naval  officers  who  spend  the  years  of  their  apprenticeship  to  tho 
sea  on  board  a steamer,  and  who  " worship  the  boiler  whenever  they  are  iu  a 
scrape,’1  do  know  or  can  know  any  thing  of  real  seamanship.  Mr.  Reed  says 
that  the  study  of  the  principles  of  shipbuilding  is  unknown  among  the  officers 
of  our  Navy,  and  that  accordingly,  few  of  them  can  handle  on  iron-clad.  Ad- 
miral Rouse  says  that  the  study  of  the  winds  and  waves  is  neglected  by  them, 
and  that  not  many  of  them  gan  sail  a frigate.  Mr.  Reed  demands  a Naval 
University  to  teach  officers  tho  theory  of  navigation  us  applied  to  the  vast 
masses  of  iron  now  afloat  under  our  flag.  Admiral  Rouse  would  get  rid  of  these 
“useless  monsters”  altogether,  would,  during  peace,  commission  small  ** ships 
with  auxiliary  screws.”  and  “never  bum  a coal  except  iu  case  of  necessity/1 
Here  we  have  the  ancient  and  tho  modem  spirit  in  contrast  and  juxtaposition. 

Tho  former,  obstinate  and  often  illogical,  but  with  a certain  rude  and  not 
uujustified  faith  in  practice,  deserves  our  respect,  for  it  was  this  spirit  which 
won  us,  in  old  times,  our  naval  supremacy.  The  latter  may  be  over- hold  and 
presumptuously  contemptuous  of  tho  past  and  all  its  belongings;  but  it  is  the 
spirit  of  progress,  and  on  its  guidance  wo  have  to  depend  for  the  maintenance 
of  the  renown  we  achieved  in  the  earlfcr  and  darker  time. 

On  the  20th  of  March,  1871,  Capt.  James  G.  Goodcnottgh,  R.  N.f 
read  a paper  before  the  Royal  United  Service  Institute,  on  the  Pre- 
liminary Education  of  Naval  Officers,  from  which  we  make  extracts. 

I should  be  guilty  of  an  absurd  and  forced  indifference  to  what  is  passing 
around  mo  if  1 were  not  to  say  that  an  impression  now  exists  very  generally 
in  the  service,  that  the  views  which  finds  most  favor  with  regard  to  the  train- 
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ing  of  the  officers  of  Her  Majesty’s  Navy  is,  that  the  naval  officer . should  be 
taught  young;  that  he  should  be  made  to  devote  himself  to  the  details,  and 
nothing  but  details  of  his  profession  from  boyhood  to  youth*  and  from  youth  to 
middle  age,  and  that  somewhere  behind  middle  age  and  om  age,  he  should  be 
deemed  to  be  warrant,  and  be  thrown  away  a pensioner  on  the  country's  grati- 
tude, unlit  even  to  have  a voice  in  the  guidance  of  the  affairs  of  the  service  to 
which  lie  may  have  been  an  ornament.  This  impression  is  doiiig  much  harm 
in  all  directions. 

It  is  weakening  the  desire  for  knowledge  and  self-improvement  in  naval 
officers;  it  is  tending  to  narrow  und  circumscribe  tho  idea  of  responsibility  of 
a naval  commander  for  all  things  coining  within  his  ken,  and  to  lower  his  con- 
ception of  his  own  position  from  that  of  a representative  of  his  country  in  all 
parts  of  the  world,  an  Sgent  of  her  policy,  and  a guardian  of  her  commerce,  to 
that  of  being  a mere  executing  tool,  whose  only  argument  is  force. 

The  warning  which  I should  give,  and  it  coutaius  the  whole  case,  is  this, — 
that  while  nil  other  circumstances  of  life  at  sea  have  changed  considerably  in 
tho  last  thirty  years,  tho  preliminary  training  of  our  officers  has  not  changed 
in  its  main  features.  It  is  not  merely  that  our  materiul,  whether  in  ships  or 
guns,  steamships  or  canvas,  has  changed.  It  is  not  only  that  our  materia!  has 
become  far  more  complicated  than  of  yore.  If  that  alone  were  tho  case,  the 
system  of  a former  age  might  supplant  tho  wants  of  the  day.  No!  the  change 
whoso  bearing  we  have  failed  to  acknowledge,  even  though  we  may  have  per- 
ceived it,  is  this,  that  while  formerly  the  conduct  of  ships  at  sea,  their  disci- 
pline, aud  the  handling  of  their  material  generally,  was  based  on  tho  experi- 
ence obtained  in  tho  practical  individual  lives  from  early  years,  and  on  an  ac- 
quaintance with  external  phenomena  and  internal  details,  which  were  net 
reduced  to  law’s  or  elevated  into  systems;  now,  we  do  possess  rules  and  laws, 
which  greatly  reduce  tho  value,  if  they  do  not  quite  supersede,  the  practical 
experience  of  a single  life.  In  every  one  of  the  varied  practical  duties  of  a 
sea  officer,  this  is  the  case,  whether  in  navigation  or  in  discipline,  in  artillery  or 
in  manoeuvring;  and  I say  that  this  constitutes  the  great  change  in  a sea  life 
to  w’hicli  we  have  made  no  corresponding  advance.  I say  that  although  those 
laws  and  systems  exist,  we  still  continue  to  let  the  details  which  they  iuclude 
be  painfully  and  only  practically  acquired  by  experience,  instead  of  method- 
ically teaching  the  principles  on  w hich  they  are  based. 

The  principles  on  wdiich  I consider  that  that  education  should  rest  arc  these : 
First,  that  a distinction  should  be  made  between  the  period  of  education  and 
that  of  special  training.  Second,  that  special  training  should  be  tho  business 
of  the  Government,  while  education  should  bo  left  to  the  care  of  the  parents, 
at  the  ordinary  schools  of  the  country.  Third,  that  the  handling  of  ships'  sails 
and  boats,  and  the  principles  of  command  should  be  methodically  taught,  in- 
stead of,  as  at  present,  being  led  to  chance  observations  and  the  accidents  of 
service.  Fourth,  that  the  young  officers  under  training  in  schoolships  should 
have  no  command,  except  over  each  other,  and  should  count  no  sea  time;  and 
that  on  entering  the  service  afloat  in  sea-going  ships,  they  should  become  at 
once,  in  some  measure,  responsible  officers,  though  liable  to  future  examina- 
tions, und  to  produce  evidence  of  having  done  work  after  leaving  tho  training- 
ships.  Fifth,  that  in  order  to  discourago  cramming,  all  entrance  examinations 
should  be  confined,  as  far  as  possible,  to  tho  subject  of  study  at  advanced  pub- 
lic schools,  and  that  every  candidate  should  be  required  to  bring  with  him  cer- 
tificates of  a year’s  good  conduct  from  his  last  school. 

I wish  to  see  a distinction  made  between  tho  education  and  tho  special  train- 
ing of  naval  officers.  I do  not  pretend  to  give  the  precise  age  at  which  this 
distinction  shntitd  bo  made.  It  will  necessarily  differ  with  dillerdht  boys,  and 
I would  therefore  have  a tw’O  years’  limit  to  the  age  of  entry  instead  of  one. 
My  opinion  is,  that  special  training  should  begin  at  from  11  to  1G,  and  that  it 
should  be  continued  from  that  age  for  three  years;  that  is,  from  an  average  of 
15  to  an  average  of  18  in  the  college  and  sea-going  training  ships. 

I should  wish  young  officers  to  proceed  thence  to  the  ordinary  service  afloat, 
and  after  two  years’  service  in  a sea-going  ship  to  be  admitted  to  pass  an 
examination  for  lieutenants. 

The  examination  for  entry,  which  under  the  system  I propose,  would  be  at 
the  average  ago  of  15,  should  Like  place  in  November  of  each  year,  and  should 
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be  Arranged,  as  far  as  possible,  so  as  to  comprise  subjects  which  do  not  require 
special  cramming,  but  are  taught  generally  in  our  public  schools,  omitting 
some,  such  as  Greek,  of  which  uo  further  use  or  notice  would  be  made  in  their 
future  career,  and  substituting  Freuch,  or  another  modern  language  in  lieu. 

The  college  would  then  open  for  the  cadets  on  the  1st  of  February,  and 
and  while  indoor  studies  of  navigation,  nautical  astronomy  and  modern  lun- 
gu.  ges  occupied  the  mornings,  the  afternoons  should  bo  devoted  to  practical 
seamanship  until  the  first  of  May,  when  they  should  embark  iu  u corvette, 
especially  set  apart  for  their  instruction,  until  August. 

During  these  four  mouths  they  should  perform  every  practical  duty  of  their 
profession  with  their  own  hands,  under  instruction,  with  plenty  of  lime,  and 
with  patient,  steady  instructors,  and  at  the  end  of  their  cruise,  alter  au  inspec- 
tion by  the  governor  of  the  college,  they  should  strip*  and  clear  their  vessel 
before  proceeding  on  a summer  holiday.  • 

During  the  cruise  they  should  not  only  learn  to  take  and  work  their  own 
observations  for  the  position  of  the  ship  by  the  ordinary  known  methods,  but 
should  al'O  study  the  pilotage  of  the  coast  of  England,  whenever  visited. 

Alter  tho  vacation  they  should  again  rig  their  vessel,  and  until  the  end  of 
October  should  have  instru*  tion  in  rigging,  masting,  and  so  on.  while  the  weath- 
er permitted,  as  well  as  continuing  to  exercise  in  boats.  November  and  De- 
cember being  devoted  to  iudoor  studies  aud  examination.  This  would  complete 
the  tirst  year  of  training. 

The  second  year  would  begin  as  tho  first,  with  iudoor  studies  in  the  morning, 
the  advanced  seamanship  class  of  the  afternoon,  alternating  with  gunnery 
instruction  classes  until  May,  when  the  second  class  would  embark  in  a steam 
corvette,  aud  in  addition  to  tho  study  of  seamanship,  as  in  the  first  year,  would 
join  that  of  steam  machinery.  While  the  cruise  of  the  first  year  would  have 
been  on  board  a sailing  corvette,  and  on  the  south  coast  of  England  generally, 
that  of  the  second  year  should  Imve  been  extended  to  the  coasts  of  the  United 
Kingdom  and  western  coast  of  Europe;  and  while  the  sailing  corvette  should 
bo  manned  by  steady  old  seamen,  and  no  attempt  should  l>e  made  at  quickness 
of  manreuvre,  the  steam  corvette  for  the  second  year  should  be  manned  by 
active  young  trained  able  seamen,  and  all  manoeuvres  should  bo  performed 
toge  ther,  as  in  actual  practice  iu  man-of-war,  the  young  cadets  under  training 
working  a mast. 

At  the  end  of  this  cruise,  they  would  not  only  strip  their  vessel,  but  would 
also  take  to  pieces  tho  principal  parts  of  the  machinery,  before  the  rummer 
holidays  and  after  inspection. 

On  recommencement  of  term  in  October,  indoor  studies- should  again  bo 
takc.i  up.  ami  the  final  examination  for  the  rank  of  midshipmen  should  tako 
place  in  December,  the  average  age  of  tho  young  officers  being  now  17  years. 

I should  now  reassemble  the  midshipmen  on  February  1st,  either  on  board 
the  gunn-  ry  ships  or  in  a special  ship  utluchcd  to  the  college,  for  a three 
months'  course  in  practical  gunnery,  after  being  examined  in  which,  they  should 
be  discharged  into  a full-rigged,  full-manned  frigate  lor  final  instruction  in  the 
duties  of  an  officer,  under  selected  captains,  commanders,  and  lieutenants. 
They  should  here  alternately  take  the  duties  of  officers  of  tops,  officers  of  boats, 
officers  in  charge  of  a particular  mast,  and  in  rotation  as  officers  of  the  watch, 
tinder  the  care  and  guidance  of  a lieutenant  of  each  watch,  while  lectures  and 
exercise  in  manoeuvres  of  ships  and  boats,  of  heavy  and  field  guns,  of  small- 
arm  drills  and  lauding  parties,  should  be  systematically  taught  them.  At  tho 
end  of  this  cruise,  which  should  extend  to  the  Mediterranean,  an  examination 
in  seamanship  should  take  place,  aud  the  midshipmen  would  be  discharged  into 
the  service  afloat,  at  an  average  age  of  18  years,  where  they  srould  serve  as 
midshipmen  for  one  year  before  examination  (as  no,w)  for  sub-lieutenants. 

Thus,  the  whole  course  of  training  would  be  two  years  at  college,  and  iu  train- 
ing corvettes  as  cadets,  and  one  year’s  training  in  practical  gunnery,  and  in- 
struction as  an  officer  in  various  duties,  with  the  rank  of  midshipman,  perform- 
ing all  the  duties  of  a subordinate  officer,  at  the  conclusion  of  which  an  exam- 
ination should  take  place  in  all  tho  subjects  of  tho  profession,  whether  at  homo 
or  abroad.  This  preliminary  education  should  be  followed  by  tho  modification 
of  the  navigating  class,  the  creation  of  uu  examination  lor  the  rank  of  lieuten- 
ant, and  other  changes  iu  rank. 
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